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Motet den 12 april 1917. 
Narvarande 41 personer. 


Ordféranden, hr Gavenin, meddelade, att till nya medlem- 
mar av Foreningen invalts 

Fil. stud. Gésra Lunpquist, pa férslag af hrr G. De Geer 
och Quensel, samt 

Amanuensen Nits GRaANLUND, pa foérslag af hr Sahlstrém. 


Meddelades att tacksamhetsskrifvelse ingatt fran prof. C. 
Wiman for Féreningens telegrafiska lyckiénskan pa hans femtio- 
ars dag. 

Meddelades, att skattmastaren pa grund af sin franvaro 
fran hufvudstaden ej hunnit fa rikenskaperna fér féregdende 
ar afslutade, hvarfér han anhdll att fa revisionsberittelsen 
uppskjuten till majsammantridet. Foreningen bifdll denna 
~ hemstillan. 


Hr G. De Gurr hdll ett af ljusbilder belyst féredrag Om 
fidrrkonnektioner lings de gotiglaciala grdnsmordnerna « Scano- 
dania och Nordamerika. 

Forst forevisades af tal. upprattade diagram éfver lufttem- 
peraturens arsmedia fér 1869—1914 fran fem skilda punkter 
inom Sverige, alltifran Jokkmokk och till Halmstad, hvilka 
genom sin synnerligen vackra och genomgdaende dfverensstém- 
melse sinsemellan och med arsmedia fran Norge tydligt visa, 
att for hela Skandinavien goda férutsittningar for fjarrkon- 
nektion féreligga afven under nuvarande férhallanden, som ju 
ialla fall maste vara vida mindre gynnsamma hirfér, an da, 
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marken ticktes af en sammanhingande ismassa. Likasa fore- 
visades diagram éfver motsvarande arsmedia fér aren 1900— 
1909, utvisande medeltal for sex af Nordeuropas lander och sju 
vidt skilda orter inom Nordamerika éster om Rocky Moun- 
tains, hvaraf framgick, att 6fverensstimmelsen gillde ocksa 
hela detta omrade eller just samma delar af jorden, inom hvil- 
ka fjarrkonnektionerna hittills utforts. Att media for enstaka 
ar afvika, inverkade ej pa den utpriglade regeln, som ytter- 
ligare bekraftades genom arsmedia fér 1888—1914 fran fyra 
skilda stater inom Nordamerika. Detta hindrar ej, att arsvaria- 
tionen inom andra klimatbilten kan vara inverterad, ehuru 
denna fraga annu maste lamnas 6ppen. 

Vidare férevisades diagram éfver flera nya fjarrkonnektioner 
mellan fini- och gotiglaciala serier af arshvarf i Sverige och 
Nordamerika samt sérskildt mellan punkter belaigna i nar- 
heten af de gotiglaciala grinsmorianerna. Under ett sistlidna 
sommar tillsammans med tal:s hustru, V. Mapsen, V. MIvrHers 
och V. NorpMann foéretaget besdk pa Sjelland och Fyen hade 
tal. uppmitt hvarfserier dels vid flera nya punkter, eller Hede- 
husene, Téllése och Knabstrup, dels kontrollerat sina tio ar 
tidigare utfirda miétningar inom den bekanta isdimda sjén 
vid Stenstrup pa Fyens sédra del. Har hade sdlunda be- 
kraftats, att de hvarfserier, som af tal. identifierats med lagren i 
den sydskanska issjén, hvilade ofvanpa typiska s. k Alleridslager 
af torf, kalkrik gyttja och Anodontaférande insjélera. Afven un- 
der dessa icke hvarfviga insjélager funnos vackert hvarfviga is- 
sjélager, som uppmiattes och sedermera kunnat konnekteras 
med hvarfserier fran Téllése och Knabstrup. Vid Tolldse 
fortgick afsittningen af issjéhvarf, medan Anodontalera af- 
sattes vid Stenstrup; och det synes patagligt, att vanliga in- 
sjélager vid sistnimnda stalle kommo till aflagring under en 
relativt kort tid, da den gotiglaciala isrand, som vid de undre 
hvarfvens afsittning daimde upp Stenstrups issjé, drog sig 
nagot tillbaka fran sitt maximilage, s4 att smaltvattnet fran 
isen ej lingre nadde in i bickenet. Hiarvid kunde omgifnin- 
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ningens bjérkskog fér en tid undantringa Dryas och ofriga 
israndsviixter, som sedan jimte isranden aterkommo. 

Lagringsférhallandena vid sjalfva Alleréd syntes ocksa vara 
betingade af en liknande om ocksa nagot senare israndsoscil- 
lation. 

Vid ett besék pa Bornholm, foretaget i sallskap med V. 
Miituers, hade tal. uppmatt hvarfserier inom tre olika sma 
isdémda sjéars omraden vid 6ns norra sida samt efterat er- 
hallit konnektion ej blott mellan dessa inbérdes utan ocks& 
med isdémda sjélager vid Roérum 1 Skane, séder om Stens- 
hufvud. Har hade patraffats en hvarfserie om mer 4n tusen 
hvarf, motsvarande de arshvarf, som afsattes under israndens 
recession genom nordéstra Skane anda upp till en karakteri- 
stisk hvarfserie, hvilken visat sig utmarka Géteborgsmoranens 
israndslinje, och genom fjarrkonnektion kunnat foljas fran 
Géteborgstrakten, genom sédra Halland till naérheten af den 
hégsta senglaciala strandlinjen 1 norra Skane och Bleking. 

Tydligen ar det samma israndslage som betecknas af and- 
moranerna vid Kalmar. 

Den baltiska isstrO6mmen hade salunda, i samma man som 
isranden i nordéstra Skane drog sig undan, delvis intagit den- 
nas plats genom att skjuta fram med en lob mot och framfor 
Skanes 6stra kust och Handbukten. Harvid aflastades den 
smala zon af baltisk morénlera, som tal. for lange sedan be- 
skrifvit fran harvarande kustbalte; och den betydande tillfér- 
seln af is fran den baltiska dalen gjorde, att den isrand, som 
uppdaimde den lokala issjén vid Rérum, kunde halla sig nas- 
tan stationaér, under det den langt obetydligare tillstrémningen 
fran Smalandssidan at detta hall samtidigt framkallade en 
langsam recession. 

Den stora Skane—Kalmar-issjé, hvilken salunda kom till 
stand mellan den undanvikande nordliga och den stationaéra 
baltiska isranden, maste hafva haft sitt ytaflopp utmed den 
senares landgrans; och haraf blir sannolikt, att den éppet be- 
lagna erosionsterrassen norr om Stenshufvud ej ar marin utan 


244 MOTET DEN 12 APRIL 1917. [April 1917. 


uteroderad af nimnda afloppsilf. Darpa tyder ocksa dels dess 
ovanligt branta gradient dels en liten, just nedom terrassen 
fritt belagen askulle, hvars bibehallande alltid forefallit tal. 
gatlik, s4 lange ingen hallpunkt férelag for har lamnade tyd- 
ning af terrassens ursprung. 

Géteborgsmordnens oscillation betecknade tidpunkten | for 
landisens slutliga afsmaltning saval fran skanska kusten och 
den lokala Rérumissjén som fran Bornholms kust. Som de 
s. k. Allerédslager, hvilka beskrifvits fran Bornholm, tillhéra 
en liten oscillation under detta skede, aéro de nirmare tvatusen 
ar yngre an de lika benimnda lagren pa Fyen, hvarfér dessa 
lager icke. beteckna ett och samma skede utan skilda, smarre 
vixlingar af israndens lage och motsvarande férskjutningar 
mellan de vixtbestand, som voro med hénsyn till isranden 
mer eller mindre proximala. 

Daremot torde sjalfva den betydande framryckningen af den 
sista baltiska isstrémmen fram till den ofta sa v4l markerade, 
gotiglaciala grénsmoranen beteckna en viktig klimatoscillation. 
Fran det nirmast féregaende, varmare afsmaltningsskedet aro 
dock hos oss annu inga fossilférande lager antriffade. Hmel- 
lertid varade det efterfoljande kalla skedet med timligen sta- 
tiondr isrand ett tusental dr och utmiarker sig diérigenom 
skarpt fran hela den aterstaende, noga kénda delen af den 
senglaciala tiden. 

Pa samma satt tréffade man inom Nordamerika norrifran 
riknadt sa vidt bekant forst vid Toronto bevis for ett sddant 
langvarigt, stationirt israndslaige. A. P. Coteman, som under 
sitt besdk 1 Sverige 1910 tagit del af de geokronologiska un- 
dersékningarna hirstaédes, har vid Toronto raknat 672 ars- 
hvarf i en serie, tickt af morin och lange uppfattad sdsom 
interglacial, samt tillsindt tal. flera fotografier af dessa jimte 
tva yngre hvarfserier vaxellagrande med nagot yngre moriin- 
baddar. Med stéd af undersékningar 4 forstorade ljusbilder 
af dessa fotografier samt af CoLemans utmirkta redogirelse 
fér Torontotraktens geologi hade tal. kommit till den uppfatt- 
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ningen, att man hir, kanske med undantag fdr Don River- 
lagren, sannolikt har att gira med gotiglaciala lager just fran 
den ofvan omtalade klimatoscillationen vid detta skedes bérjan. 

Enligt Gotpruwaitr’s undersékning af rafflorna vid S:t Law- 
rence Bay upptriider vid dess sédra sida, NW om Nova Scotia, 
rafflelriktningar, som enligt tal:s mening torde férutsatta 
en sdrskild isoscillation, hvilken med hansyn till lage och 
omfattning pa goda grunder kan formodas motsvara den goti- 
glaciala tidens bérjan. 

Med anledning af foredraget yttrade sig hr A. G. Héazom 
och féredraganden. 


Hr A. G. Hée@BomM framhdéll, att man fortfarande maste stilla sig 
ratt skeptisk mot konnekteringar af de arshvarfviga sedimenten i Europa 
med de amerikanska. Sa liinge man endast hade tillfalle till ett flyk- 
tigt betraktande af skiktdiagrammen vid en féredragsdemonstration me- 
delst ljusbilder, var det icke méjligt, att sikert bedéma graden af 6f- 
verensstammelse och tillférlitligheten i den gjorda konnekteringen. 
Hvad anginge den at foredr. demonstrerade 6fverensstiimmelsen i tem- 
peraturens arsmedia i Nordamerika och norra Europa, giillde den en 
allt fér kort period fér att kunna anses oomtvistlig och var dessutom 
icke heller sirdeles genomgaende fér den demonstrerade arsserien. For 
seriens jamforelse med skiktdiagrammen hade det fér Ofrigt varit mera 
upplysande att icke medtaga vinterhalfaret, som val finge antagas vara 
utan inflytande pa skiktens miktighet. 


Hr G. DE GEER fann det helt naturligt, att den, som ej deltagit 1 
de utférda undersékningarna eller tagit nirmare del af det stora in- 
samlade materialet, icke kunde bilda sig nagon siiker uppfattning blott 
af nagra ljusbilder och ett muntligt foredrag, som ju ocksa niirmast 
afsag att limna en redogorelse for gangen af undersékningarnas full- 
féljande och harfér iinnu behdfliga utredningar. Med hinsyn till den 
sikerhet, med hvilken fjirrkonnektioner kunna genomféras, komme ju 
en god xontroll att erhallas i och med de finska geologernas pub- 
likation af den i Finland direkt uppmitta tiden for israndens recession 
mellan de olika punkter, hvilkas tidsintervaller tal. i féreningens feb- 
ruarihifte redan angifvit enligt fjarrkonnektion med den svenska tid- 
skalan. Med hiinsyn till den nuvarande lufttemperaturen a 6mse 
sidor om Atlanten hade hr H6deaBom vid januarimétet férra aret 
framhallit, att media fér enstaka manader ofta, sirskildt vintertiden, 
visade en motsatt gang, men da det hir giller arshvarf, som fdre- 
trida en antagligen stor, men samtidigt for skilda breddgrader 
sikert mycket olika stor del af aret, kan man ej utan godtycke 
till jaimférelse afskilja nagon del af arets medeltemperatur. Som 
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arsmedia visa en sa pataglig dOfverensstiimmelse, borde denna fér Ofrigt 
for arets varmaste del vara iinnu stérre fér att kunna motvaga afvi- 
kelserna under vintern, savida dessa verkligen aro mest afsevarda. 
Media fér enstaka manader paverkas gifvetvis allt for mycket af lo- 
kala stérningar genom barometerminima, for att i detta sammanhang 
behofva diskuteras. De svenska arsmedia omfatta ej mindre an 46 ar 
och den ena serien af de amerikanska 27 ar, eller alla som varit till- 
gingliga och utan tvifvel fullt tillrickligt for att bevisa sjalfva hufvud- 
saken eller att dfverenstiimmelsen jr helt och hallet radande. 


Hr P. Quenset holl foredrag om en forekomst af rombpor- 
fyrer « Kebnekaisemassivets prekambriska berggrund. 

En utférligare uppsats i 4mnet kommer att publiceras. 

Med anledning af féredraget yttrade sig hr GAVELIN och 
foredraganden. 


Hr GAVELIN omniimnde, att han for atskilliga ar sedan patriiffat 
rombporfyriska bergarter inom det smalindska granitomradet, nimligen 
i anslutning till dettas alkalisyenitiska och -granitiska utveckliugsfor- 
mer.! Sadana rombporfyrbergarter med typisk rombfaltspat hade iakt- 
tagits saviil inom Vaggerydsyenitens vastra grinsomrade i trakten af 
Skillingaryd som inom sydligaste delen af Ostergétland samt, sisom 
block, i nordligaste Smaland. Atskilliga af dessa sydsvenska romb- 
filtspatbergarter uppvisade betydande analogier till den sisom block pa 
Luossavaara patriffade porfyriska syeniten. I atskilliga af de syeni- 
tiska bergarter, som ansluta sig till nimnda smalindska rombporfyrer, 
finner man vid mikroskopisk undersédkning rombformen antydd genom 
en zonstruktur hos filtspaten afven da denna makroskopiskt ej visar 
nagon antydan till rombform. — Af upptridandet framgar, att de 
ifragavarande sydsvenska rombfaltspatbergarterna geologiskt tillhéra 
smajandsgranitmassivet sasom lokala utbildningsformer. 


Till inforande i Féreningens Forhandlingar anmalde sekrete- 
raren en uppsats af HK. Anrrevs: Post-glacial marine shell-beds 
in Bohuslian. 
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Post-glacial marine shell-beds in Bohuslkin. 
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Introduction. 


Professor GERARD De Grrr made in Bohuslan, especially 
in the years 1889, 1890, and 1893—95, extensive collections of 
late-Quaternary marine shell-gravel for the purpose of study- 
ing, in accordance with a new  stratigraphic-statistical 
method (DE Grsr 1910, p. 1187), the history of immi- 
gration, etc., of the mollusc-fauna, the changes of level, and 
the climatic conditions. 

In 1910 he discussed in »Quaternary Sea-bottoms» the most 
important glacial shell-beds and, preliminarily, some of the 
post-glacial, but time not allowing him an opportunity, within 
any proximate future, of elaborating all the rich material he 
had gathered, he placed in the writer's hands, in the autumn 
of 1914, the post-glacial shell-gravel, with which there is here 
included that (not late-glacial) shell-gravel which lies on and 
below the limits of the post-glacial transgression. The reced- 
ing shore-line’s passing the lével of the above-mentioned 
transgression limit is, of course, an arbitrary but, until a 
connecting-point with the exact chronology has been obtained, 
a certainly suitable boundary between glacial and post-glac- 
ial times. 

Thanks to a travelling-scholarship from the Swedish Royal 
Academy of Science, | was given in the summer of 1915 an 
opportunity of myself collecting material and studying the 
occurrence and formation of the shell-beds. 

If, in all-cases, the writer has followed Professor Dx GuEr’s 
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arduous methods of investigation, this has been done, because 
another method with a claim to exactitude is hardly imagin- 
able, and as such an investigation is as good as worthless 
unless the very greatest exactitude be observed. However, an 
examination, in accordance with the method mentioned, of a 
sufficient number of shell-beds ought to lead to a satisfactory 
solution of the problems in hand. It has, consequently, been 
found possible to utilize the perfectly unique opportunity 
presented in the shell-beds of countries which, during the 
Quaternary age, were covered with ice, of studying the 
immigration of an animal group and its later fate in a 
new-born sea-district, questions, too, of very great zoogeo- 
graphical and biological interest. It has been found possible 
to throw a light on these important changes of level and to 
make contributions to the solution of the question of climate 
which ought to be of special weight in consequence of the 
relatively very exact determinations of time. 

For the determination of the molluscs, use has been made 
of the collections of the Geological Institution of the Stock- 
holms Hégskola, W. C. Brégcrr’s excellent illustrations, and 
the works of G. O. Sars and J. G. Jerrreys. With respect 
to nomenclature and the like, the writer has mainly followed Sars. 

The writer desires to express his deep and heart-felt thanks 
‘to Professor Dr Guur for the generous gift of the very valu- 
able investigation-material, and for the excellent advice and 
great goodwill shown by him to the writer during his years 
of study at the Stockholms Hogskola. It also gives the writer 
great pleasure to be able to express here his heartiest thanks 
to his other esteemed teachers and favourers who during his 
scientific studies in palaeobotany, botany, and geology, have 
assisted him with advice and practical help or who have, in 
any other way, shown their interest in the writer’s efforts. 
Among these the writer wishes to name Professor A. G. Na- 
THorst, Professor G. Lacgerugtm, Professor O. RosenperG, State 
geologist Dr. Henr. Munrun and Dr. T. G. Hatre. 
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The writer is specially indebted to Dr. Nuts Opuner for 
his determinations of divers molluscs, and to Fil. Lic. Rrowarp 
Haee for literary indications. 

The writer's best thanks are also due to the Governors of 
the Geological Association for the opportunity they have 
given the writer of publishing his paper. 

Miss Karin Buscu, Fil. Kand. Fouxe Forxeson, Fil. Kand. 
Err Grantunp, and Fil. Kand. Gésra Lunpevist, undergradu- 
ates at the Stockholms Hégskola, have each carried out the 
chief part of the work of sorting one sample. 

The translation has kindly been carried out by Mr. EK. 
Apams-Ray of Stockholm. 


Some molluscs immigrated in the latest fini-glacial time. 


First may be given, with Professor Dr GurEr’s kind per- 
mission, a list of species found among the fauna of the so- 
called transitional-beds and which were new occurrences there; 
in other words, a list of forms that immigrated immediately 
before the time when the shell-beds treated of in this paper 
began to be deposited. 

There have been examined the shell-beds, the collections 
from which have chiefly been made by Prof. De Grrr, at 
Skarjedalen (12 km N of Strémstad; according to Héee 63 m 
above the sea), Lursing (16 km SSE of Strémstad; cc. 59 m 
above the sea), Oxtorp (9 km SE of Strémstad; ce. 48—49 m 
above the sea), Gudebo (13 km ESE of Strémstad; 48 m above 
the sea), Skirbo (3°5 km N of Grabbestad; cc. 46 m above the 
sea), the lowest sample (276 m above the sea) at Evenas (1°5 
km FE of Fiskebickskil; see Dr Grer 1910, p. 1172), as well 
as pickings from the shell-bed at Bredhult (9 km N of Strom- 
stad; c¢. 71 m above the sea). 
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The shell-bed at Skarjedalen is evidently the same that was 
previously examined by Hace (1910, p. 473; see, too, SERNAN- 
pER 1910, p. 2271), and whose time of formation was given 
by him as the post-glacial transgression maximum. This age- 
determination has, as is well-known, been questioned by 
Muntuz (1910, p. 1208), and Prof. De GEER was inclined, as 
he informed me, after a slight examination to consider the 
bed as late fini-glacial, a supposition which has now been 
found to be correct. 

When the shore-line, in early post-glacial time, during the 
course of its retreat, passed the limit of the post-glacial trans- 
gression, the following species had, according to the writer's 
analyses of the beds mentioned, already made their appearance 
on the scene in addition to those included by De Grrr in 
his tables A and B in »Quaternary Sea-bottoms»: 


Lepidopleurus cinereus 
Craspedochilus marginatus 
Anomia aculeata 
Ostrea edulis 
Nucula nucleus 
Cardium echinatum 

> cf. nodosum 

cf. exiguum 

> cf. minimum 
Laevicardium norvegicum 
Cyprina islandica 
Tapes aureus 

>  virgineus 

Lucina borealis 


Lepton nitidum 


* In consequence of a printing error there stands here »Skénjedalen>. 


Montacuta bidentata 
Abra cf. alba 
Solen ensis 
Thracia villosiuscula 
Patella vulgata 
Gibbula cineraria 
Lunatia intermedia 
Onoba aculeus 
Rissoa interrupta 
Skenea planorbis 
Parthenia spiralis 
Clathurella linearis 
Nassa reticulata 

> incrassata 


Utriculus wnbilicatus 
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On the division of the post-glacial age and the deter- 
mination of the time of formation of the shell-beds. 


The value of such an investigation as the present, lies, of 
course, mainly in the degree of exactitude with which the 
time of formation of the different shell-beds is determined. 

An unsought norm for such determination is found in the 
changes of level, which, as Prof. Dr Grrr pointed out a long 
time ago, most certainly form the most suitable starting- 
points for a division of the post-glacial age. 

In order to conveniently distinguish the oldest post-glacial 
regression from that occurring at a later date, the writer pro- 
poses the use of the terms »primo-post-glacial» and »sero-post- 
glacial} 

»The post-glacial transgressional time», »the time of the post- 
glacial maximum subsidence, and the lke, also appear to 
the writer to be suitable expressions, while the terms »Tapes- 
time», »Litorina-time, and the like, which, in addition to the 
unfitness pointed out by Dz Guer (1912, p. 260), are also un- 
suitable in consequence of their indefiniteness in point of 
time, could not be used in the present paper. 

By »recent time» is understood in the following pages the 
time after the cessation of the upheaval of the land. 

Below, within and above different shell-beds there occur 
clays, which, as the conditions of bedding or the faunas show, 
are undoubtedly derived from the time for the post-glacial 
transgression maximum. 

These clays have served as the first starting-points in the 
determination of the time of formation of the shell-beds. 

In order to obtain an objective view of the composition of 
the faunas there have been employed Brogeur’s (1901, p. 570) 


1 The Latin adverbs »>primo» and »sero» signify >at the beginning», » first», 
and >late». 
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division in accordance with the existing geographical extension 
into arctic (a), boreal (b), and lusitanic-mediterranean (1) spe- 
cies, as well as a division in accordance with the time of im- 
migration into Bohusldén. According to the latter, the moliuses 
have, naturally, been divided into as many categories as the 
shell-beds, which, up to the present, it has been found, can 
suitably be divided into six groups. The molluse-groups are, 
consequently: 1. (gothi-glacial regressional and) fini-glacial 
transgressional immigrants, which may be distinguished by 
oft; 2. fini-glacial regressional immigrants (fr); 3. primo- 
post-glacial regressional and post-glacial transgressional immi- 
grants (which should properly be marked pprpt, but which, 
for the sake of simplicity, are distinguished by »prt»); 4. forms 
immigrated during the post-glacial ¢ransgression maximum 
(ptm); 5. sero-post-glacial regressional immigrants (»spr>), and, 
6. recent immigrants (»e¢.»). 

For each shell-bank there have been calculated the specific 
and individual percentages of the a-, b-, and l-molluscs and of 
the ft-, fr-, etc.-species found in them. As consideration must, 
at the same time, be paid both to the specific and individual 
conditions, it has proved suitable to take the means of the 
specific and the individual percentages. 

These percentage-means for the post-glacial shell-beds which 
are superimposed by clays and examined here find the follow- 
ing expression: 


a b ] 
OUEETO BATT es se ey. eee een ened mn TO 54 34 
> IDS cats eee, noni ae eee eee LC) 35 5D 
Dy Or Sees ano al gd Glo al o- ag. SS 63. 29 
Rossé-Liangé A 9 28 63 
> Oe ee rr fee Tr gt tte ge) 28 63 
ROTRerOd Mee ko eee ee 7) 59 34 
Fjalla . ’) 50 41 
N. Holt . i) 52 39 
9 46 45 means 
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ft fr prt 

ple NOM AGM NEMO LAUDS Sinn a yan ge ye a 20 46 ail 

a rate. wm, ie LO 33, 51 

aD ACK ae bees Gs cy sw a to SO 49 23 

IROSSOTUANe OMAN ne ee i LE 28 aD 

» Cee ee ey oo re LS 28 54 

OTST OCMMMN EMS wom rye thor mon Goer Nd 45 28 

Fjalla . 5 of ee. 6 Rete, ny an gd) 24 D1 

INGREELOLU Yes faved ium rh peat eee com SO) 45 35 
22 a7 41 means 


while, for the beds which are superimposed on post-glacial 
clays we have the following percent averages: 


i b 1 
TOC aie ade Soe we not nani Se pn nie hae ea See ne career, 45 46 
‘NorserO dine hater ee ye : Stites VT 46 47 
DAT Se eee be «OS? Eaalel 59 30 
Cao gs Sten. gg Re nO 39 53 
Nétholmen A 8 23 49 
> B 9 BH 60 
ROsso-ingo AN eee aes ek fe ee 29 63 
> B 6 31 63 
Otterd B 7 30 63 
8 By 55 means 
ft fr prt ptm spr 
IRENE: fn geo an ee pe A) 41 BY — — 
Morserod Maw ee aes 41 38 i 1 
Notternap Gun eee LS 47 25 3 7 
Smt CW Re I Se 21) 31 49 = = 
INCH AN 2 nn ghee 32 46 2 3 
> Dia en ater eS 31 50 — il 
Rossé-Langs A... . 20 AG) 61 = — 
> BD ie Peewee 16: 27 57 — — 
(Our) WER sg boo wo PA 18 61 
18) 32 48 means 


As will be seen, within each group, with the exception of 
a couple of beds, the composition of the faunas is fairly simi- 
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lar, especially if respect be paid to the fairly different time 
of formation of the individual beds. Exceptions in the first 
group are, of course, formed by Otteré B and Réssé-Langé 
and in the latter group by Tofterna A. On the other hand, the 
two groups, compared with each other, present a not unessen- 
tial difference, consisting chiefly in the greater réle played by 
the l- and prt-forms in the latter group. In order to eluci- 
date this there have been calculated the means of the percent 
averages given. 

On the basis of these conditions, by height above the sea- 
level, by conditions of formation, by frequency and variation 
of frequency of the shallow-water forms, by stratigraphy, etc., 
it has been found possible to determine the time of formation 
of the other shell-beds with, the writer thinks, a relatively 
high degree of accuracy. 


Changes of level. 


It is an absolutely indispensable condition, on making the 
fundamental study of the changes of level of a country, to 
start from the sea-level and not from more or less hypothetical 
lake-levels. It is, therefore, on the west coast of Sweden that 
we have mainly to search for the solution of the questions, 
of such importance for our geology, of the vertical movements 
of Sweden during the late-Quaternary age. Here, in Bohuslan, 
where these movements are best known, their sequence has 
been as follows: 

The receding ice-border was closely followed by an intensive 
upheaval of the land, which almost had the character of a 
wave. In consequence of this, the sea-bottom in central Bo- 
huslan, in which district the highest marks of the sea can 
be traced up to 141 m, was uplifted, »so that shell-deposits 
with mostly littoral species could accumulate where the water 


had previously been more than 100 m deep» (De Gur 1910, 
p. 1145). 
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In fini-glacial age this gothi-glacial upheaval was succeeded 
by a subsidence, during which the shore-line in the same 
tract was displaced to 102 or, possibly, 110 m above the sea 
(DE Geer 1910, p. 1170). 

This was followed by a new upheaval of the land. When, 
in primo-post-glacial times, central Bohuslaén had reached its 
greatest height, the shore-line, according to the conditions 
shown at Otterd (see p. 274) and Fjallbacka (see p. 278), was 
between the approximate figures of 8 and 17 m above the sea. 

But a second and final subsidence, the post-glacial, began 
to make itself felt. On this occasion the central part of Bo- 
huslin came to lie about 37 m (Sandbogen; see p. 304) and 
the most northerly part of the district about 45 m lower than 
they are at present. 

Finally came the sero-post-glacial land-upheaval, which came 
to an end during the latter part of the bronze-age (O. FRopIN 
1906, p. 33). 


After Professor De Grrr has proved the above-mentioned 
fini-glacial subsidence in Western Sweden, and after the dura- 
tion of the period that has elapsed since Sweden began 
to be released from the last ice-covering has become known 
and has been found to be considerably less than has previ- 
ously been supposed, some of the previously-existing opinions 
concerning the late-Quaternary changes of level in Scandi- 
navia and problems connected with this question can hardly 
be maintained. 

Here, in passing, attention may be directed to the possibility 
of explaining the Ancylus-transgression in the Baltic which, 
in the opinion of the writer, lies in the fini-glacial subsidence 
mentioned above. 

Fenno-Scandia consisted, as regards the changes of level, 
of a uniform district, and undulating movements of the crust 
of the earth propagated themselves from every point in the 
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direction of its centre. At all the different points on each 
isobase there occurred, as a rule, similar changes of level; an 
upheaval in Bohuslan was contemporaneous with an upheaval 
in Vastergétland, Ostergétland, ete. From a known change 
of level in the West of Sweden it is, therefore, extremely 
probable that one can deduce a contemporaneous change of 
level in the East of the country. 

The fini-glacial subsidence in Bohuslin must, consequently, 
have had its correspondence in the districts on the Baltic, 
which, at the fini-glacial age, was in its Ancylus-period. 

According to Muntus (1910, pl. 46 B) the transgression of 
the Ancylus-Lake extended in the Omberg-district to 75 m 
and, somewhat north of Lake Vattern, to 100 m above the sea. 

As the isobases in this tract and at the period in question 
probably ran from W to E, op somewhat SW and NE, the 
figures hitherto available from the fini-glacial transgression 
at Uddevalla (see p. 257) and those from the Ancylus-trans- 
gression at Lake Vattern, correspond fairly well to each other, 
if the surface of the Ancylus-Lake, when the limits of the 
transgression in the district in question were registered, is 
brought to sea-level, but, preferably, not higher. 

The changes of level in Scania, Denmark, and northern 
Germany, which were of such importance for the Baltic inland- 
sea, are, unfortunately, very imperfectly known, as the marks 
of these changes lie, partly or entirely, below the level of 
the sea. 

It is probable that the first movement of change of level 
after the release from the covering of ice, in relation to which 
the other movements are merely reactional or continuations, 
has always taken place in that direction which is given 
by the final result, and that the German north coast took up 
its highest position, for which Du Guur’s (1896, p. 106) ap- 
proximate figures of 25 to 30 m appear theoretically accept- 
able, just at the time of release from the ice. Lying outside 
the Fenno-Scandic upheaval-district, and forming a portion 
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of the stable continental block, in whose outermost portions 
alone the masses, pressed out by the weight of the land-ice, 
had been able to bring about a disturbance of the isostatic 
conditions, the coast in question, ever since Scandinavia began 
to rise, probably found itself in an almost incessant state of 
slow subsidence. 

Within a zone somewhat north of the north coast of Germany 
there faded out both upheavals and subsidences. From this 
tract the amount of the rise of the various points grew 
within a wave-crest until the latter lost itself in the unbroken 
elevation in the central part of the upheaval-district, while 
the amount of subsidence within a wave-valley reached its 
greatest value in the longitude of Halland or Bohuslin in order, 
surpassed by the intensive upheaval, to run out towards the 
central of the rising. 

When, at the beginning of the gothi-glacial epoch, a mighty 
upheaval followed the retreating ice-border, this affected central 
Denmark too (but not the north coast of Germany). When 
the upheaval attained its maximum, the southern part of the 
Oresund most certainly assumed the highest position it reached 
during late-Quaternary time, and then there existed across the 
Danish islands a land connection between Sweden and Germany. 
The southern part of the Baltic basin formed, during this 
period, an ice-lake. 

But this upheaval was soon replaced by the fini-glacial 
subsidence. This land-subsidence is, as is well known, only 
proved in Bohuslaén and in northernmost Jutland (see Du GEER 
1910, p. 1149), but, with the knowledge we possess of the 
changes of level its O-isobase is theoretically to be expected 
between the 0-isobases for the dani- and the post-glacial subsi- 
dences, and nearest to the former. The Belts, and the district 
between Riigen and Falster were still probably raised that 
approximately 10 m which, in the present day, the thres- 
holds here lie below the surface, so that the Baltic was 
connected with the Cattegatt only by means of the Oresund. 
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Then a change of level in an opposite direction began to 
make itself felt. The district surrounding the Oresund was 
once more raised, although to a lesser extent than during gothi- 
glacial time, and the 0-isobase retreated again towards the 
north — and this time further than during the gothi-glacial 
upheaval — as is shown by peat-bogs and river-channels 
below the existing shore-line. The Falsterbo-district was raised 
to about 8 m above sea-level, as is shown by a peat-bog 
containing oak and hazel with the bottom at a corresponding 
depth (Horst 1895, p. 21; see, too, Ds Geer 1896, p. 119). 
The thresholds in the south of the Oresund seem, consequently, 
to have been upheaved to sea-level. 

On the other hand, it is probable that a connection between 
the Baltic and the Western Ocean was formed by means of 
the Belts, for here the land-subsidence had gone on so far 
that the thresholds, now lying about 10 m below the sur- 
face, were lowered beneath the sea-level, judging by the 
circumstance that, during the next or the post-glacial subsi- 
dence, these tracts occupied the same height-level as they do 
at present. 

Consequently, it scems to the writer not improbable that the 
Baltie Sea possessed communication with the Ocean through the 
Oresund and the Belts, or someone of these, ever since the be- 
ginning of the gothi-glacial age, with the sole exception of some 
time during the epoch im question, when the southern part of 
the Baltic had the character of an ice-lake. 

During the fini-glacial and the primo-post-glacial epochs 
these sounds served to a very preponderant degree as an exit 
for the enormous water-masses of the Baltic, for the points of 
passage lay near the sea-surface. 

As the rate and amount of the changes of level were greatest 
during the melting of the ice-covering, while, later on, they 
successively decreased to zero, the maximum of subsidence of the 
fini-glacial period was reached at a comparatively early time, 
while, between Western and Eastern Sweden the distinctive 
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difference in climate still existed which found such a marked 
expression in the melting of the land-ice. 

At the commencement of the melting away of the land-ice 
the Baltic basin was, of course, filled entirely with fresh water, 
and received enormously rich supplies of water from the mel- 
ting ice. From the land-districts there were also conveyed large 
quantities of fresh water, and there was created a tremendous 
outward flowing current through the Oresund, the sounds in 
Central Sweden, and in other places. The Central Swedish 
sounds were, at first, both deep and wide, so that the reaction- 
current could bring in through them considerable quantities 
of, it is true, rather diluted salt water into the Baltic Sea. 
After the sounds had been elevated above the sea-level, the 
Baltic (mainly) by Oresund first, and later on by the Belts, 
may have for a long time been in a connection with the 
Western Sea, somewhat resembling that in which Lake Malaren 
is now united to the Baltic. 

In the latter case, the channel at Norrbro, in Stockholm, is’ 
exceedingly narrow, and the threshold lies about 4 m under 
the sea-level (Sonpin 1912). Lake Malaren has fresh water and 
the Baltic salt, but if, for any reason, the surface of the water 
of the Baltic rises above that of the lake, salt water streams 
into the latter. This water, however, does not mix with the 
fresh water, but forms certain well-defined beds in the upper 
water-layers, in which case it is sooner or later carried off by 
the outward flowing current. The salt water in question also 
partly finds a resting place at the bottom of the deepest parts 
of the lake basin. Such salt bottom layers are met with at 
a distance of as much as some 20 km up the lake, and are 
renewed only to the degree that storms, etc., are able to agi- 
tate the water,so that the salt layers rise to the upper waters. 
Under normal conditions during 1909—11 the salt percentage 
in the deep-holes in that part of Lake Malaren called Kkeréfjar- 
den lying about 10 km W of Stockholm was 2 °/oo, while in the 
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Trilhafvet, a bay of the Baltic about 20 km NE of Stockholm, 
at a depth of about 10 m, the proportion was 5 °/oo. 

The salt water that entered the Ancylus-Lake by means of 
the reaction stream, as well as by means of possible up-streams, 
probably behaved in the same way. and it is quite natural 
that the water at the surface of the lake during a very consid- 
erable period of time remained entirely fresh or almost so. 
It seems to the writer, too, not improbable, that, to an essen- 
tial degree, it was the high temperature of the salt water 
of the Gulf Stream, and of the small specific weight that 
resulted from this high temperature, which enabled it to mix 
so with the fresh water of the Baltic during the post-glacial 
subsidence. 

At an earlier date some discussion has taken place respect- 
ing the character of the Ancylus-Lake as a fresh water basin 
(see Munrue 1910 a, p. 73), and the supposition that the 
water was in some degree salt, especially in the greater depths, 
has also been put forward. It is first by this means that one 
or two zoogeographical peculiarities can obtain their natural 
explanation, and, as ought to be shown by what has been said 
above, this opinion in no way stands in opposition to MuntuE’s 
and other scientists’ interesting investigations of the animal- 
and vegetable life of the Ancylus-Lake. The writer refers to 
Halicryptus spinulosus, a worm and glacial relic in the Baltic 
— but found on one occasion in the estuary of the river Géta- 
alf —, which could hardly have survived the Ancylus-period 
of the Baltic inland sea, if its waters had been perfectly fresh. 
The same holds good for the worm Antinoé Sarsi, which, how- 
ever, occurs, although but rarely, in the Western Ocean, and 
now possibly appears in the Baltic Sea as a secundo-relic (von 
Horsren 1913, p. 108). 

In consequence of the conditions and the theoretical reasonings 
dealt with, and as within the relatively so well-known Baltic 
Sea only the Ancylus-transgression in this connection seems to 
be able to come into question, the writer considers that he is in 
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a position to put forward the supposition that the »Ancylus-Lake» 
was an inland sea standing in connection with the Ocean, al- 
though its surface-layers and its main mass consisted of fresh 
water, and that the transgression in question is to be ascribed 
to the great fini-glacial land-subsidence, instead of, as was 
formerly supposed, to a vast emptying-out and a rising of 
the water within a closed basin during the continwance of a 
lengthy upheaval of the land. 


The climatic testimony borne by the mollusc-fauna. 


Investigators are unanimous as té the sensitiveness shown 
by molluses to the varying temperature of the water in which 
they live, and to their great importance as indicators of clim- 
ate. 

One or two observanda, well-known although they be, may, 
however, first be touched upon. 

To draw final conclusions from some few negative facts is 
to be condemned, for the fact that the immigration of a 
species demanding warm conditions did not occur before the 
last elevation of the land is, for example, no guarantee that 
it was first then that the climatic conditions had become 
suitable for its well-being. This is shown, to take one ex- 
ample among many, by the well-known fact that Mya arena- 
yia, which is found in Europe from south-west France to the 
White Sea, did not immigrate to Scandinavia before the very 
last part of the upheaval that took place during the sero-post- 
glacial age. 

From this results, too, that the present extension of various 
molluses is not yet ended, and that the conditions of distri- 
bution are not always an adequate expression of the adap- 
tability of the species to climatic conditions. 

In addition to temperautre there exist other essential con- 
ditions for the well-being of the molluscs, such as the salt- 
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percentage of the water, the bottom, vegetation, depth, currents, 
the open or protected situation of the locality, etc. By no 
means unimportant, too, is the competition for suitable local- 
ities. 

It is, therefore, a matter of no little difficulty to satis- 
factorily explain the occurrence or non-occurrence of any cer- 
tain species during a fixed age or in a certain shell-bed, and 
one is, perhaps, often too easily tempted to have recourse to 
climate to explain away difficulties. 

For these reasons the writer wishes to discuss the question 
of climate mainly on the basis of the general composition of 
the fauna, the assistance of the special, warmth-demanding 
species as a starting-point coming only in the second place, and 
this is done all the more readily that, to a great extent, it is 
then possible to let the objective figures speak four themselves. 

The averages of the specific and individual percentages of 
the a-, b-, and l-species in the shell-beds deposited during the 
primo-post-glacial regression are, considered separately: 


a b 1 
INvekloby. ftta.2 > och, Ali og. tee aera OL: 65 21 
IMG Halil ievasess cies eS Soe) ae 0 5 15 20 
SIUM Noe Geto om ec oo a oa eal 69 20 
lbipmaysnl I Geo eke 6 (ab ta ete ae LO 69 21 
The averages of these means are: 
a b 
10 70 20 


On p. 254 a survey has been made of the averages of the 
specific and individual percentages of the corresponding forms 
in shell-beds occurring below post-glacial clays. Here follow 
the same mean-figures for the other shell-beds examined, dat- 
ing from the time of the primo-post-glacial maximum regres- 
sion and the post-glacial transgression : 


’ Being all too few to form an independent group, these shell-beds have 


otherwise been preliminarily brought together with those deposited during the 
post-glacial transgression. 


Bd 39. H. 4.] POST-GLACIAL MARINE SHELL-BEDS IN BOHUSLAN. 265 


a b 1 
ILGHAGENL een" Re eee stb 54 35 
JBI: hg Vela oe 8 Pee 9 51 40 
MOTI Coie neers rad ks E} soc fee kk 46 43 
SIOULGIV ROnMes wale sey fee sh ke 5 59 36 


The means of the per-cent averages for all these shell-beds 
are, therefore: 
a b ] 
48 45 
The same averages for shell beds deposited during the age 
of the post-glacial maximum transgression are: 


a b 1 

Mie diva ka A Seem eles oc Peco URAC N we Bo, ea 12 61 27 
> LSU oa ey an ae anneal see eae ia 5 73 22 
EUG Vilccr 1 eee Nee ee cee ey aaa tab 57 2 
ROSSOM Me eee er cf saa Ons 10 62 28 
PEIN IY rg. amare one EAM Sy Pe ote 14 61 25 
HETERO Sere de ees 4 62 34 
LEENA eee ee Oa Me Oe RS oe hoes ital 26 63 
SCA OL ts ati ee Fie ey ge ee ee 4 ol 65 
San dO gel mrp a os hea a eT eee 11 50 39 
[Daye ey ee. Re a5 oe ance 16 60 24 


The means of these per-cent averages are: 


a b ll 
10 54 36 


In addition to the figures from sero-post-glacial regressional 
shell-beds given on p. 255, there are also the following: 


a b ] 
hadi, SER eee CR eadn 2 0: i 39 54 
SkallerGdi cot at loess, meee cle ie tae aces 8 39 53 
Hiolkedalsialens. ss -aaecran ne nna i) 27 68 
Pristangen @... 1 kon ee does Cuero 8 41 ‘ak 
OjOUReIIAD «Mareen mote ris oe 6 26 68 
PCN TIN: © 7: lle. A aa ee a ee 8 36 56 
SVAKOSteRiAS oo mde ee ante oD 4 31 65 
Grandalenvawtant. tt ta Altea ce as oe 7 Pal 72 


Caghigiy. Nels sy Rome) fo ean SMe 8 48 44 
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a b i 
Kijellyiken Gye caer eens ce eee ) il 40 
1K bal ee ee ee es, noes ies 11 27 62 
Bac eerOdimeeemeet epee Succ) me a man mere a 23 70 
Morhulte! Laer ecu tec me eas) cn 5) 30 65 
Nordkostetimeemnee enn: et acme mares oe s) 44 47 
NGCdG zune en) Cyt see int, o apeeps 6 30 64 
Krarholmenign wale eyuee oe cice ee acces ruse oe 6 35 59 
Brattskargeee o,f ee, Wee e 40 51 


The means of the per-cent averages for all the sero-post- 
glacial regressional shell-beds are: 

a b ] 
8 3D Bye 

At present it is difficult, on the basis of the mollusc-fauna, 
to express any decided opinion as regards the climatic condi- 
tions existing on the west coast of Sweden during the late fimi- 
glacial age, for, on the one hand, the colder forms no longer 
thrive, and a fairly large number of warm species have 
immigrated, although, on the other hand, these latter species 
do not obtain a real foothold for a long time forward. Con- 
sequently, the mollusc-fauna is relatively poor in species and 
exceedingly poor as regards individuals. 

However, towards the close of the fini-glacial time, such 
species as Tapes aureus and T’. virgineus, Ostrea edulis, Lepton 
nitidum, Laevicardium norvegicum, Rissostomia membranacea, 
and Nassa reticulata are immigrated (see p. 252). 

Of these, in the present age, we find Laevicardium norve- 
gicum and Nassa reticulata going as far north as Trondhjem 
fiord, while the remainder have their northern limits on the 
west coasts of Sweden and Norway. 

From this facts it would, probably, be most natural to 
deduce for the late fini-glacial age a temperature comparable 
with that of the present time, the poverty of the mollusc in-. 
dividuals being, perhaps, best explainable by unfavourable 


conditions of bottom and vegetation and by the salt-percentage 
of the water. 
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The conditions existing during the primo-post-glacial age, 
too, are ttle known, but certain warmth-demanding species, 
such as Anomia striata, Rissoa parva, Bittiwm reticulatum, 
and Odostomia cf. albella immigrate, and appear immediately 
with fairly great frequency, even if the specific percentages 
of the l-furms, as a whole, continue to sometimes surpass the 
percentages of the individuals. The immigrant demanding 
most warmth is, perhaps, Lasaea rubra, which, in Scandinavia, 
at the present time, is only occasionally met with on the 
west coast of Norway. The great majority of the species 
that play any real role in the post-glacial shell-beds seem to 
be immigrated at the beginning of the transgression. 

Climatic conditions become more and more favourable, and 
towards the close of the transgressional period there appear, 
among others, Zapes decussatus and Psammobia vespertina, 
molluscs which demand a higher temperature than that exist- 
ing at present in the Skagerack, but which occur on the 
Norwegian west coast, which offers more favourable climatic 
conditions. The first-named, however, occurs even here only 
as a southern relic. 

At the time of the post-glacial transgression-maximum, there 
probably occurred an alteration of climate to a lower tem- 
perature, for there hardly seems any other acceptable explan- 
ation of the more northern characteristics of the fauna in 
the shell-beds from that age — 36 % for the l-forms as com- 
pared with 43 % during the transgression.? 

The fact is all the more remarkable, as, specially at that 
period, the Gulf Stream probably washed our west coast. The 
climatic conditions were, however, still very favourable, so 
that Tapes decussatus throve, and Solecurtus antiquatus, whose 
present northern limit lies at the British Isles, was able to 


immigrate. 


1 This circumstance can, of course, also be explained by the supposition 
of two post-glacial depressions of the land with an intervening elevation, but 
there is nothing else that speaks in favour of this theory. 
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But the climate once more quickly improved, until it became 
the most favourable enjoyed by Scandinavia in late-Quater- 
nary times. 

In order to more closely determine the period which may 
be considered the most favourable as regards climatic condi- 
tions, the composition of the fauna during the first half of 
the sero-post-glacial upheaval may be regarded as distinct 
from that belonging to the latter half. Within the two groups 
on p. 255, 265 the shell-beds are arranged in order of age, and 
even the Nétholmen and Sydkoster beds are taken as belonging 
to the former half of the regression. The means of the per- 
cent averages for the former half of the regression will then be: 

a b 1 
8 37 55 
while, for the latter half of the upheaval, they are: 
a b 1 
7 34 59 

Thus, according to the testimony borne by the shell-beds of 
Bohuslin the most favourable climatic period during post-glacial 
time occurred during the latter part of the sero-post-glacial 
land-upheaval, which, according to O. FrRéprn (1906, p. 33), came 
to a close during the latter half of the bronze-age, or during 
the years 1000—500 B. C. Tapes decussatus is also met in 
great numbers in shell-beds on very low levels, and Solecwr- 
tus antiqatus occurred towards the end of the emergence. 

The question respecting the time for the most favourable cli- 
matic conditions during the post-glacial age has, on the bases 
of the time of immigration, etc., of the molluscs demanding 
warmer waters, already been discussed by Haae (1910, 1918). 
From the observations made by Prof. Du Gumr and the writer 
there appeared in Bohuslin, however, some of the species on 
which he bases his opinion at a considerably earlier period 
than that he has adopted. For example, Scrobicularia piperata 
immigrated as early as during the fini-glacial regression; Tapes 
decussatus, Lucinopsis undata, and Psammobia vespertina 
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appareed during the latter part of the post-glacial transgres- 
sion and Hinnites pusio during the transgression maximum. 

Although it is not possible to bring forward any evidence 
of this, from what has been already said it is probable that 
the most southern forms adduced by Hace but not met by 
me, Donax vittatus and Lepton sqwamosum, actually lived in 
our western seas during sero-post-glacial time. In any case, 
for these forms to have occurred, the climate must have been 
comparable with that now: prevailing in the middle of the 
North Sea and on the west coast of Scotland. 

Only the mollusc-fauna of our days bears witness to a later- 
occurring deterioration of climate to such an extent as, as is 
shown by what has already been said, certain southern forms 
are there wanting which, during a part of the post-glacial 
age, were found in our waters. 

To sum up: From an attuined, approximately, 50 % of the post- 
glacial transgression up to the cessation of the last upheaval of 
land, the climatic conditions existing on the west coast of Sweden 
were more favourable than those at present prevailing, and were 
comparable with those now found on the coasts of northern 
England and of Scotland. At the time of the post-glacial 
transgression-maximum there occured a brief deterioration of 
climate, during which, however, Tapes decussatus and Sole- 
curtus antiquatus throve. Then the climate again improved, 
and the climatic optimum was reached during the latter part of 
the sero-post-glacial upheaval. 


On characteristic species. 


If a typical post-glacial shell-bed is compared with one of 
glacial age the difference is distincly observed. 
The gradual alteration has become complete. While Ba- 
lanidae and large-sized Saxicavae are the principal types that 
characterize the last named beds, masses of small southern 
Rissoids and mussels set their impress on the former. Rissoa 
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parva and Bittium reticulatum especially, in consequence of 
their frequency, their omnipresence and the facility with which 
they can be defined, are excellent post-glacial leading-fossils. 

In general, statistical analyses are necessary in order to 
determine the frequency and to discuver the types which are 
typical. Thus, different forms have proved to characterize 
individual shell-beds but, taken on the whole, are not cha- 
racteristic of groups of such beds. An establishment of ni- 
veaux and an age-division on these grounds cannot, conse- 
quently, come into question. To give an example: Tapes decus- 
satus occurs with great frequency in some shell-beds, while 
it is entirely wanting in the greater number of beds deposited 
at the same time. It is, consequently, not characteristic of 
these shell-beds in general, and even if it can be regarded as 
distinctive of a part of the post-glacial age, this period, as 
based on finds which will always remain insufficient, cannot 
be definitively fixed. 

Ostrea edulis, however, from its numeronsness, give their 
character to low-lying sero-post-glacial shell-beds. 

Like Ostrea edulis, many species show variation of frequency 
during post-glacial age, while many others oceur equally nu- 
merously during the whole period. Such a species, for example, 
is Rissoa interrupta, which nowadays plays a very subordinate 
role compared with that it formerly possessed. 

Littium reticulatum appears with extraordinary frequency 
during the whole of the post-glacial age. It is specially nu- 
merous during the last regression, but I cannot, however, de- 
cide whether more so than at present. 

Ltissoa parva is from common to numerous during the trans- 
gression age, and appears in large numbers during the last up- 
heaval. At present it seems to be relatively common, and plays 
no especial role. 

Lissostomia membranacea occurs with from little to searce 
frequency during the whole of the post-glacial age, while, at. 
the present time, it occurs in vast numbers. 


SE 


Bd 39. H. 4.] POST-GLACIAL MARINE SHELL-BEDS IN BOHUSLAN. 271 


While Mya arenaria made its appearance somewhat before 
the cessation of the last upheaval (see p. 333), Rissoa albella?, 
a species now commen on our west coast, is a typical recent 
immigrant, which I have never met in uplifted layers. 

In the list, p. 415, there have been placed the present-day 
occurrence of the sub-fossil molluses, or their absence, on our 
west coast, but in other respects no comparison has been 
made between the sub-fossil and recent molluse-fauna. This, 
too, is a task more properly belonging to our zoologists. 

Although the fauna composing the shell-beds consists of 
distinctive shallow-water forms, there can be read, however, a 
certain distinction referable to the varying bathymetric condi- 
tions, not only from the variation of frequency of the individual 
species but also from the specific composition. Thus, the 
shell-bearing clays, representing the deepest water, contain as 
characteristic forms mainly Brachiopoda, Pecten- and Anomia- 
species, and Ostrea edulis. 


Shell-beds from the primo-post-glacial regression and 
the post-glacial transgression. 


1. Shell-beds below post-glacial clay. 
Otters. 


4 km SSW of Grabbestad, circa 8 and c. 5:3 m above sea- 
level, 1915. 

In this locality there is an extraordinarily large deposit of 
shell-gravel of a thickness exceeding 6 m and filling at least 
the whole of the south-east part of the 100 m broad glen which 
traverses the island from NNW to SSW. The shell-bed slopes 
gentle towards the sea and the SSE. The hills bordering the 
valley rise somewhat steeply to a height of about 18 m above 
the sea, afterwards forming a level plateau, which occupies 
the greater part of the island. 


1 By the courtesy of Dr. Nizs Opuner I have had the opportunity of making 
use of Sven Lovin’s original specimens for the sake of comparison. 
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A specimen-series, A, 175 m, and a second specimen-series, 
B, at a distance of 125 m from the shore, were taken in sec- 
tions where shell-gravel is marked on the geological map. In 
neither spot was the bottom of the deposit reached. 

The uppermost specimen in the series A was taken imme- 
diately below the surface of the soil, about 7-7 m above the 
sea, and the highest in series B was taken about 5:2 m above 
sea-level. The stratification, which is fairly discernible, slopes 
at B. at an angle of 10°, however, and that at A at a some- 
what lesser angle, towards the SSE. If this slope is estimated 
at 8, the lowest specimen at B lies about 3 m higher in the 
strata-series than the uppermost at A. The accompanying 
profile from B, fig. 3, shows this, and also that the shell-bed 
is covered by a clay, which in the specimen-line is 0:12 m 
thick, and which is itself covered by a shell-bearing littoral 
formation (see p. 315). 


A. 
Table p. 341. 
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Fig. 1. Otteré A. Variation of frequency of the most typical species. 
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The composition of the fauna is: 
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The lower samples are entirely free from stones; samples 5, 
6, and 7 contain a couple of stones, and sample 7-7 a pretty 
20—170108. G. F. F. 1917. 
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large amount of stones, which last-named, however, are prob- 
ably secondarily embedded. The percentage of clay is, all 
through, inconsiderable, being least in the lower samples. All 
samples, with the exception of the uppermost two, are extra- 
ordinarily rich in Corallina officinalis, a calcareous alga occur- 
ring in the littoral and the upper Laminarian zones. 

It is evident that the molluscs lived principally on the level 
hill-plateau which extends on both sides of the glen in which 
they were, later on, deposited. 

In figs 1 and 2, in accordance with the proposal of Prof. Dz 
Guer, there is shown graphically the variation of frequency in 
which the most important forms occur; the uppermost sample has 
not been included, as the stratification is probably secondarily 
altered. As is seen, all the shallow-water forms Mytilus edu- 
lis, Litorina litorea-rudis, Lacuna divaricata, Rissoa interrupta, 
Gibbula cineraria, and Onoba striata attain their maximum 
of frequency within the middle horizon of the bank, even if, 
in details, they present somewhat different curves. Such an 
unanimous testimony, and that of the Mytilus-curve, especi- 
ally, ought undoubtedly to demonstrate that the horizon in 
question was deposited in the shallowest water, while the 
numerousness of the species mentioned speaks, on the whole, 
to the whole of that part of the shell-bed here in question 
being a shallow-water formation. The bed at B being super- 
imposed by clay, indicating, undoubtedly, the post-glacial 
transgression maximum, the writer considers that the horizon 
in question should be ascribed to the regression-maximum in 
early post-glacial times, which here, consequently, did not ex- 
tend to the + 5 -m- level and certainly not to that of 8 m. 
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B. 


Table p. 343. 


Pg clay Goarse gravel Vaould 


Fig. 3. Section at Otterd B. 


The composition of the fauna is: 


ft fr prt 
11 22 1s) species 
21 43 36 % >» 
8 463 17 541 50 894 ind. 
11 23 66% » 
16 33 51 average of 
‘ percentages 
a b il 
| ra 23 22 species 
13 44 43% » 
4 487 20 427 51 426 ind. 
6 27 67 % >» 
10 35 55 average of 


percentages 
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Sample 3:8 contains much stone, the two others but little. 
The proportion of clay increases upwards. In sample 3°8 Co- 
rallina officinalis is richly represented, while, in the others, 
it is, practically speaking, unrepresented. In sample 4°5 there 
occurs a pretty general individual minimum, which is partly 
the result of the material being in a greatly crumbled con- 
dition. Difficult of explanation, too, is the frequency-maxi- 
mum, in the uppermost sample, of Litorina litorea-rudis, Lacuna 


divaricata, Rissoa parva, R. violacea, etc. Here, Mytilus edulis” 


falls to a mimimum, and, from the percentage of clay, as 
well as from the conditions of bedding it is evident, too, 
that deposition occurred during a sinking of the land level. 
As was mentioned, however, it is highly probable that the 
molluses lived, for the most part, on the hill-plateau, which 
is about 18 m high. Here the water was shallow for a long 
time, and the molluscs could, very probably, in consequence of 
improved conditions of vegetation and temperature, increase 


in frequency, in spite of the gradually increasing depth. On 


regarding all the attendant conditions as a whole, the writer 
is inclined to place the formation of this part of the shell- 
bed in the middle of the post-glacial subsidence and the time 
immediately after. 

Fjillbacka. 

Tableep. 341. 

0:8 km SSE of the church, at the upper part of J in Fjall- 
backa (the geological map-section »Fjallbacka»), c. 20 m above 
the sea, 1915. 

The shell-bed occurs in a glen running from N to 8. The 
ground slopes about 10° towards the E. Towards the W there 
lies at a distance of 50 m a hill, which rises with some ter- 
rasses to a height of about 88 m above the sea. The thick- 
ness of the shell-bed is more than 4 m; the underlying strata 
were not reached. The pure shell-gravel is covered by a clay, 
O-4 m thick, the under part of which is shell-bearing, and in 
which the uppermost sample was taken. 


OQ 
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Figs. 4 and 5. Fjillbacka. Variation of frequency of the most typical species. 
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The composition of the fauna is: 


ft fr prt 
j iil 32 22 species 
aie yg 49 34% >» 
| 65 085 78 499 20714 ind. 
(40 48 12 % » 
28 49 23 average of 
percentages 
a b 1 
f Zk 29 29 species 
Yel) 45 45 % > 
{ 8237 133 745 21 395 ind. 
\ 5 82 13 % » 
8 63 29 average of 


percentages 


The lowest sample contains rather many stones, the other 
samples some amount. The percentage of clay, all the way 
through, is fairly great, and is largest in the lowest samples. 
Sample 19°3 contains pretty much Corallina officinalis. 

The entire shell-bed is a distinctively shallow-water forma- 
tion. The proportion of stones in sample 16:3 and the extra- 
ordinary frequency of Mytilus edulis in sample 16°8,in which 
the relative scarcity of the other shallow-water forms (see the 
diagrams) has perhaps its principal cause, should show that 
this horizon was propably deposited in the shallowest water, 
or when the surface of the water stood only inconsiderably 
higher. As the clay superimposed on the bed undoubtedly dis- 
tinguishes the post-glacial transgression maximum, the shore- 
line was, consequently, displaced during the primo-post-glacial re- 
gression so far at least, or to about the + 17-m-level. As has al- 
ready been mentioned, the base was not reached; an examination 
of the lowest part of the shell-bed is, of course, greatly to be 
desired, as here there may exist a possibility of more exactly 
determining the amount of the regression. 
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Roéss6-Lingo. 

9 km S of Strémstad, on the northern part of Réssi-Langé, 
8 (9) m above the sea, G. Dz Gurr *4/s 18901). Cfr. De Grrr 
1910, p. 1184. 

The shell-bed showed according to Prof. Du Grxr the follow- 


ing section: 


uppermost, stony shell-gravel. ... ...... . . .05—10 m 
Clavier ae, ee amen Cee Se eer, Ss, OD 
post-glacial shell-gravel ........-: 28 + 


Prof. DE Gurr took three series of samples: 


The surface of the shell-bed 9 m above the sea 


A B C 
— O05 — m above the clay, 8:7 m above the sea 
OL OL a > > 8:3 > 
OL — — m below > 79 > 
— 0:2 > > 78 > 
10 — 1-0 » » 7:0 > 


In this place the writer intends to speak of the lower shell- 
deposit alone, i. e., of the two lower samples at A, and series 
CrCcir. p. 313). 

A. 
Table p. 344. 

In a pickings, there have been found the following species 

not met with in the samples: 


Tapes aureus ..... .1 4/2 ind. 
Psammobia vespertina . .1 4/2 
Emarginula fissura . . .1 


The composition of the fauna is: 


ft 08 prt 
9 20 its) species 
{ lg) 42 Sw) Gh 


1) Most shell-beds are mentioned in Prof. Dn Gnrer’s geological diary of the 
map-section »Strémstad» in the archives of the Geological Survey of Sweden. 
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fr prt 

3 292 16 085 
15 71 
28 55 
b 1 
15 26 
dl 54 

5 738 16 105 
25 72 
28 63 

Cc. 


Table p. 344. 


The composition of the fauna is: 


ft 
| 9 
eee 22 
j 3530 
Vere 
18 
a 
{ 6 
(as 
738 
he 


rine prt 
17 1 
3 35 
3 513 18 331 
14 72 
28 54 
b 1 
14 20 
35 50 
5 593 19 233 
22 75 
28 63 


| April 


ind. 
% 


average of 
percentages 


species 


% » 


average of 
percentages 


species 


average of 
percentages 
species 


average of 
percentages 


OMe 


L- and prt-forms are unusually richly represented. Of spec- 
ial interest is the occurrence of Psammobia vespertina. 

The shell-gravel is fairly rich in stones. The percentage of 
Mytilus edulis and Litorina litorea- 
rudis are, practically speaking, absent, while Mytilus modiolus 
occurs. From the great frequency of Bittium reticulatum and 
Rissoa parva, however, as well as from the presence of Lacuna 


clay increases upwards. 


") Here, as in the following, calculated exclusively from the statistical ana- 
lyses, and not from the pickings too. 
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diwaricata we are able to ascertain that the bed was deposited 
in water which was, at most, some twenty m deep. Taking into 
consideration the composition of the fauna and the presence 
of a superimposed clay, it is, consequently, probable that the 
part of the shell-bed in question was formed some time before 
the attainment of the post-glacial transgression maximum. 


Torseréd. 
Table p. 344. 


10 km N of Grabbestad, 1 ki SSW of Kragenis sta., im- 
mediately above r+ in Torseréd (the geological map-section 
»Fjallbacka»), ec. 0°5 (ec. 5°5) m above the sea, 1915. 

At the foot of the plateau the sides of which rise perpen- 
dicularly to a height of about 25 m and which to the W forms 
the boundary of the glen at Torseréd, running in north-west- 
erly direction, there occurs a considerable shell-deposit. It 
consists of a 4 m thick, upper shell-bank, lying above a bed 
of clay, which, in its uppermost part, is free from shells, 
but which, lower down, gradually passes into a pure post- 
glacial shell-gravel. In consequence of the presence of water, 
it was only possible to take one sample in the underlying 
bank, viz., at a depth of 0:8 m below the upper surface of the 
clay. The writer was able, however, to ascertain that the 
shell-gravel went at least 1:5 m deeper. It is the above-men- 
tioned lower sample we shall now deal with (cfr. p. 307). 
The composition of the fauna is: 


ft fr prt 
| it ral ll species 
i 18 54 28 % >» 
6 110 6 410 4 850 ind. 
| 35 37) 9 % » 
26 45 28 average of 


percentages 
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a b l 
{ 3 20 16 species 
| 8 51 41 
980 11 625 4705 ind. 
6 67 21% » 
7 59 34 average of 


percentages 


The under bed was apparently deposited during the post- 
glacial subsidence. When the water became sufficiently deep, 
clay began to be deposited. The sample analysed has a large 
percentage of clay, and is rather free from stones. The fact 
that Mytilus edulis, Iitorina litorea-rudis, Lacuna dwwaricata, 
Bittium reticulatum, and Rissoa interrupta are among the forms 
most numerously represented, depends most certainly on their 
having lived on the ledges of the c. 25 m high rock-plateau 
as well as on the plateau itself, for it is probable that this 
horizon was deposited shortly before the maximum of the 
post-glacial transgression, or when the tract lay from 30 to 
35 m lower than at present. 


Pjiilla. 
Table p. 344. 

155 km NNE of Strémstad, 3 km SSW of Svinesund, at 
the outlet of the Fjallatjarn, 381 m above the sea, G. Dm Gurr 
ECORI EY 

A shell-free clay covers at this place a clayey sand, mixed 
with gravel and rich in shells. 

In addition to those species forming part of the analysis, 
I have found in a pickings made by Prof. Dz Ger: 


Boveochiton ruber. . 4/6 ind. (fr, a) Lunatia intermedia. . . 2 (Gag, Ay) 
Pecten septemradiatus . . + (prt, b) Litorina litorea ... . 5 (ft, b) 
WOR POMBO 5 6 5 8 ee Mo (prt, 1) > (AG 5 3s 5 oo 4 (ft, b) 
WEDS GSOHOS aS 2 (ft, b) Hydrobia uluae. ... . I (Eryab) 
Carduim edule. ..... ‘/2 (fr, 1) Rissostomia membranacea 1 (fr, 1) 


Cyprina islandica . . . . 4 (fr. b’ Turritella terebra ... 5 (prt, 1) 
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Lucinopsis undata. . . . 5 (prt, 1) Clathurella linearis. . . 3 (fr, 1) 
wend borealis... . . D oe b) Nassa reticulata . Gi (tte) 
Cyamium minutum . . 2 (prt, b) » mnvevassata . . .*. 2 (fr, b) 
Emarginula fissura . . . 6 (prt, 1) Utriculus wmbilicatus iL Gia 1D) 


The composition of the fauna is: 


ft fr prt 
iy 19 16. species 
24 41 35% > 
{ 249 73 680 ind 
\ 25 7 63% 
25 24 51 average of 
percentages 
a b ] 
5 20 21 species 
11 43 46 % ) 
{ 69 558 368 ind 
\ 7 56 87% >» 
9 50 41 average of 
percentages 


Remarkable is the almost complete absence of Rissoids. 
The shell-bed was apparently deposited shortly before the 
maximum of the post-glacial transgression was reached. 


N. Holt. 
Table p. 344. 
5 km N of Strémstad, 0°15 km WSW of N. Holt, c. 32 m 
above the sea, G. De Grrr and F. Anprrsson !/s 1890. 
The shell-bed occurs on the north side of a narrow valley. 
It is more than 0°5 m in thickness, and is superimposed by 
a clay, 0°3 m thick. 


The composition of the fauna is: 


ft fr prt 
{ 8 23 12 species 
\ 19 53 28 % » 
| 6 105 10 129 11815 ind. 
22 36 42 % » 
20 45 35 average of 


percentages 
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b ] 
23 16 
53 38 
13 883 11 081 
51 40 
52 39 
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species 


average of 
percentages 


The shell-gravel is clayey and contains some few stones. 


The shell-bed was apparently deposited immediately before 


the attainment of the maximum of the post-glacial trans- 


gression. 


2. Shell-beds not superimposed by clay. 


Nyckleby. 
Table p. 340. 


6 km S of Strémstad, 0:2 km SSE of Nyckleby, c. 23 m 
above the sea, G. Dr Guur 1%/s 1890. 


The shell-bed is 1:4 m in thickness. 


It is superimposed by 


mould 0-2 m in depth and, downwards, passes into sand. 
Samples at 0-4 and 0-7 m depth. 
The composition of the fauna is: 


ft 
| 8 
| 22 
| 15.030 
\ 49 

35 


fr prt 
Ve 12 
46 32 
12 858 3 056 
41 10 
44 21 
b ] 
18 12 
46 32 
25 636 3 182 
82 10 
65 21 


species 


% » 


average of 
percentages 


species 
% > 
ind. 
4% » 


average of 
percentages 
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The shell-gravel is entirely free from stones. Mytilus edu- 
lus and Litorina litorea-rudis are very sparsely represented, 
but various other shallow-water forms occur richly and in- 
crease in frequency upwards. The mould that covers the bed 
is probably derived from a post-glacial clay. These circum- 
stances, together with the sparseness with which the southern 
forms occur, both as species and, especially, as individuals, 
make it probable that the shell-bed was deposited during the 
primo-post-glacial regression. 


Morhult I. 
Table p. 340. 


Some hundred m N of Fjallbacka church, c. 12°5 m above 
the sea, 1915. 

The shell-bed hes 65 m from the sea, in a glen sloping in 
a westerly direction towards the shore at an angle of 5—10. 
To the SE there rises at a distance of 75 m a perpendicular 
hill 25—80 m above the level of the other ground. 50 m to 
the eastward there gradually rises another hill, which, at a 
distance of 75 m, attains a height of 20 m above the other 
ground. 

In this bed, which has been partly removed by digging, 
there exists a perpendicular section, almost 5 m deep. In the 
immediate neighbourhood and on each side there are sand- 
pits, so that, consequently, the bed is of inconsiderable extent. 
It rests on moraine, and the lowest sample was taken from 
between the moraine boulders. The shell-gravel continues 
unaltered 0-4 m above the sample-series, and is covered by a 
bed of sandy mould with stones. 

The composition of the fauna is: 


ft fr prt 
i 8 24 15 species 
l 17 51 32% » 
J 24 975 18 790 2 953 ind. 
| 54 40 6% » 
Bi) 46 19 average of 


percentages 
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| 4 rai 16 species 
| 9 57 34% 
{ 606 42 396 2 740 ind. 
| 1 93 6 % 
5 1) 20 average of 
percentages 


The percentage of stone is, at the bottom, very great, which 
gives rise to a general minimum of frequency, but it de- 
creases upwards. 

No real importance should be attached to the circumstance 
that some shallow-water forms attain a little noticeable maxi- 
mum of frequency in the middle strata of the bed, while other 
forms do this in its upper part, as the shell-bed was certainly 
deposited when the level of the water stood.some ten m above 
it, and the molluses, to some extent at least, lived in the 
neighbouring higher parts, for the composition of the fauna 
points most decidedly to the deposition having taken place 
during the primo-post-glacial regression. 


Summinge. 
Table p. 340. 


3 km S of Strémstad, Hyalé, 0-2 km E of Summinge, 11 m 
above the sea, G. Dr Gurer 2!/7 1890. 

The shell-bed is some m thick and, downwards, passes into 
pure clay. One sample 1 m below the surface. 

In a pickings the following species, not found in the stat- 
istical sample, have been determined: 


Anomia striata . . .1/2ind. (prt, 1) Antalis entalis.... . 1 (prt, b) 
Astarte compressa . . */2 (ft, a) Siphonentalis lofotensis . 1 (prt, b) 

> elliptica. . . + (ft, a) Patella vulgata..... i Gas, 19) 
Tapes virgineus . . . 4/2 (fr, 1) EKmarginula fissura. . . 1 (prt, 1) 
Lucina borealis . . .*/2 (fr,b) Polytropa lapillus .. . 2 (fr, b) 
Soler 18) ean ene + Balanus porcatus ...+ (ft, a) 


Thracia villosiuscula 1/2 (fr, b) 
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The composition of the fauna is: 


ft fr prt 
J ipl 20 14 species 
( 24 45 31 4% 
{ 2520 4 905 500 ind. 
| 32 62 6 % 
28 53 19 average of 
percentages 
a b ] 
| 7 23 15 species 
16 51 33% > 
f 455 6 845 600 ind 
aie 87 Wasi 
11 69 20 average of 
percentages 


The shell-bed is fairly gravelly. Rissoa interrupta, Verruca 
Strémia, Anomia ephippium, and Mytilus edulis are most richly 
represented. The warmer forms occur in a relatively large 
number of species, but individually they are very poorly re- 
presented. The shell-bed, consequently, was probably depos- 
ited in water some ten m deep and during the latter part of 
the primo-post-glacial regression. 


Lunnevik I. 
Table p. 340. 


12 km N of Strémstad, c. 17 m above the sea, G. Dr GuER 
19/g 1893. 

One sample, 0°5 m below the ground. 

The composition of the fauna is: 


ft fr prt 
9 18 11 species 
| 26 47 29 % » 
ilee alas: 8 682 2 580 ind. 
60 31 aii 
42 39 19 average of 


percentages 
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a b ] 
6 20 12 species 

16 53 Bl % 

j{ 1420 23 955 2 617 ind. 

| 4) 86 9 % » 
10 69 20 average of 

percentages 


The shell-gravel contains an inconsiderable number of stones. 
Mytilus edulis predominates, and Verruca Strémia, Rissoa 
interrupta, and Anomia spp. are very numerously represented. 
The bed, consequently, was deposited in very shallow water 
and, in all probability, during the primo-post-glacial regression, 
or at the regression-maximum. 


Léndal. 
Table p. 342. 
3°5 km SSW of Fiskebickskil, ec. 14 m above the sea, 1915. 
The shell-bearing deposit, which is encountered in a valley 
175 m wide and running approximately in an E—W direction, 
is of considerable extent and has a thickness of more than 5 m. 
The substratum was not reached. Samples from depths of 0:5, 
25 and 45 m. They were taken 35 m from the northern side 
of the hill which rises fairly perpendicularly to a plateau 
some 6—8 m above the level surface of the valley. 
The composition of the fauna is: 


ft fr prt 
10 24 12 species 
| 23 52 26 % » 
i 22 319 18 580 17538 ind 
\ 38 32 30 % » 
30 42 28 average of 
percentages 
a b ] 
{ 7 20 19 species 
ie a's 44 41% » 
| 3 876 36 545 16 301 ind, 
\ 7 64 29 % » 
11 54 35 average of 


percentages 
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The shell-bed contains, especially in its upper half, very 
much gravel. The frequency of the shallow-water forms and 
the decrease upwards of Mytilus edulis, Litorina litorea-rudis, 
and Lacuna divaricata point to deposition at an inconsid- 
erable but increasing depth. It is, too, probable that the mol- 
luses, to a great degree, lived on the neighbouring rock-plat- 
eau. The maximum, in the middle levels, of Rissoa parva, 
R. interrupta, Bittium reticulatum, Onoba striata, etc., depends, 
partly, on the less crumbled character of the shell-grayel, and 
partly, apparently, on more favourable conditions of the bot- 
tom and the vegetation. 

The richness of species and individuals of the ft-, fr-, and b- 
forms, as well as the above-mentioned variation of frequency 
of the shallow-water forms, speaks decidedly in favour of the 
bed having been deposited during the post-glacial transgres- 
sion. 


Hyalé. 
Table p. 343. 


3 km SSW of Strémstad, SW of Askvik, c. 6 m above the 
sea, G. Dr Gump °/s 1895. 

Samples at 1 and 3 m depth. 

The composition of the fauna is: 


ft fr prt 
[ 9 20 18 species 
1 19 “45 38 % » 
29 605 29 477 33 330 ind_ 
32 32 386 % » 
26 ay 37 average of 
percentages 
a b 1 
6 21 20 species 
| 13 44 43 % » 
5 469 ‘oul U8) 33 440 ind. 
} 6 57 37% > 
9 aul 4) average of 
percentages 


21—170108. G. F. F. 1917. 
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The shell-gravel is almost perfectly free from stones, and 
has probably been deposited at a depth of some ten m or 
in somewhat shallower water, and, to judge from the decrease 
upwards of the shallow-water forms and from the composition, 
during the post-glacial transgression. 

The forms most numerously represented are, in the order 
given, Verruca Strémia, Bittium reticulatum, Anomia spp., Ris- 
soa parva, R. interrupta, and Saxicava rugosa. 


Morhult II. 
Table p. 343. 

0-7 km NNW of Fjallbacka church, 43 (46) m above the 
sea, 1919. 

In the present shell-bed, which is situated 25 m from the 
shore and at the foot of a hill, which,15 m E of the section, 
rises steeply to a height of 9 m above the sea and, at a distance 
of 50 m, to a height of 18—20 m, there was encountered the 
following profile: 


ground 4°6 m above the sea 


MVOC, COM earls o o oo o 1 0 0 6 5 bo oe O15 m 
Ostrea-gravel (sample 44) ...... 0:2—0°4 
shell-bearing gravel (samples at 0°2 m depth 

CHG ENS MAM. MOY) oe oy o & 6 a i ges 10 
WOTALILG’ su eMart ahem ere ee Ry a ghee aa 


The sharp division between the two shell-bearing layers, 
the different aspect and the varying fauna show undoubtedly 
that the two layers are of essentially different ages. The 
Ostrea-gravel dates, probably, from the latter part of the last 
upheaval of the land, and will be treated of on p. 329. The 
lower shell-gravel, which is discussed here, was, on the other 
hand, as is seen by the composition of the fauna, certainly 
deposited during the post-glacial transgression, for, when dis- 
cussing the time of deposition of the bank, no importance 
should be ascribed to the minimum of frequency that disting- 
uishes the lower sample, this minimum depending essentially 
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on the far greater percentages of stones and of clay. In ad- 
dition, it is probable that the molluscs found in the bed have, 
in part, lived on the neighbouring rocky height, thereby consi- 
derably reducing their value as bathymetric indicators. 

The composition of the fauna is: 


ft fr prt 
f 12 18 6 species 
ss 50 17% 
{ 6354 2 669 9 925 ind. 
33 32 40 average of 
percentages 
a 1 
i 17 12 species 
20 47 338% » 
584 8 285 9 986 ind. 
3 44 53% 
fat) 46 43 average of 
percentages 
Smittmyren. 


Table p. 344. 


0:6 km ENE of Strémstad, 31:1 m above the sea, G. Dr 
GEER °/s 1889. 
Prof. Dr Geer measured the following profile: 


uppermost, shell-grayel with ordinary Mytilus-frequency (sample). . .0°3 m 
> with great > > ee Ore 
COALSO MOEA CEE tert tee mes: eed eee oe ea a ote Toate 


In some pickings the writer found in addition to those 
represented in the samples: 


Pecten varius . .. . + ind. (prt, 1) Tapes decussatus . . . 5*/2 (prt, 1) 
Cardium edule. ..... 3 (fr, 1) Lucma boreahns. .... 4 (fr, b) 
> cf. exiguum . l/s (fr, 1) Patella vulgaia .... 3 (fr, 1) 
Laevicardium norvegicum */2 (fr, 1) Réssostomiamembranacea 1 (fr, 1) 
Cyprina islandica .. . 1/2 (fr, b) Lunatia intermedia .. 3 (fr, 1) 
Tapes aureus .... . 6%/2 (fr, 1) Nassa inerassata.... 1 (fr, 1) 
>» pullastra.... Vo (fr, 1) Buccinum undatum . 2 (prt, b) 
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The composition of the fauna is: 


ft fr prt 
| ft ad 14 species 
| 15 55 30° % 
| 9 900 18 505 8 156 ind. 
ee? 51 22% 
21 53 26 average of 
percentages 
A b ] 
| 3 22 23 species 
| 6 46 48% 
{ 1340 27 080 8 820 ind. 
| 4 72 24% 
D 59 36 average of 


pereentages 

Of special interest is the occurrence of Tapes decussatus, 
this being the oldest known one in Bohuslan. 

The samples contain some few stones and hardly any clay. 

Judging from the extraordinary frequency of Mytilus edulis 
in the lower part of the bank, the bed must certainly have 
. been deposited during subsidence, or during/the latter part 
of the post-glacial transgression. 


Shell-beds from the post-glacial transgression maximum. 


Medvik. 
Table p. 345. 


45 km N of Strémstad, 0:3 km SSW of Medvik, c. 82 m 
above the sea, G. De Greer 24/7 1890. 

In this thick shell-bed Prof. De Gusr took a sample, A, 
c. 26 m above the sea and, 15 m from here, a series, B, with 
samples from a depth of 1 and 3 m, or at a height of ¢. 31 
and c. 29 m. 


A. 
The composition of the fauna is: 

ft fr prt 
| 8 22 8 species 
ee 58 21 2 ies 
| 9 419 7263 2643 ind. 

49 37 14 % » 

35 48 * 17 average of 


percentages 
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a b | 
| 6 17 15 species 
1 16 45 39 % » 
( 1714 14.989 2679 ind. 
9 gi 14 % 
12 61 27 average of 


percentages 


The shell-gravel is but inconsiderably stony. The shallow- 
water forms and Mytilus edulis, Litorina litorea-rudis, Rissou 
interrupta, and R. parva, especially, occur with very great 
frequency. 

B. 


The composition of the fauna is: 


tt fr prt ptm 
| € 19 ii 1 species 
\ 20 56 21 3 4% 
j 12 713 7 248 1 760 30) ind. 
heey) 33 8 0 % 
40 44 14 2 average of 
percentages 
a b | 
{ 3 19 12 species 
| 9 56 30 % » 
j 194 19 432 1760 ind. 
| 1 91 8% 
5 5} 22 average of 
percentages 


The shell-gravel is fairly stony. 

The shallow-water forms predominate, but do not attain 
the same frequency as in A. They are about equally numer- 
ously represented in both samples. In the immediate neigh- 
bourhood there rises a hill to the height of about 35 m above 
the sea. It is probable that the molluscs lived partly on this 
eminence. 

In consequence of the cold character of the bed, it was 
only with hesitation that the writer referred it to this 
group, for it is not altogether unlikely that it was deposited 
as early as during the regression in primo-post-glacial times; 
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perhaps, however, the fauna is too warm for such a supposi- 
tion. However, the determination of the age has been essen- 
tially based on the variation of frequency of the shallow-water 
forms, according to which the lower part (A) of the bed was 
deposited in shallower water than the upper part (B). Thus, 
the deposition possibly occurred during the last part of the 


transgression and the epoch of greatest depression. 


Lunnevik II. 
Table p. £45. 


12 km N of Strémstad, c. 35 m above the sea, G. Dre GEER 
19/g 1893. 
De Geer (1910, p. 1179) has communicated the following 


section of the shell-bed: 


\ Pos tglactal shell bed : -- ae -- =O 


a Z Firiglacial sand 


= ans 
olliglactal clay = \ Bed-rochk 


Morane Marg 


Fig. 6. Section at Lunnevik II. 


The uppermost sample was taken 15 m south of the others, 
ali of which are from one and the same profile. 

In a pickings there have been found the following forms, 
not discovered in the samples: 


Hinnites pusio . . . 1/2 ind. (ptm, 1) olen ensis, . .... ..+ (r, b) 
Pecten tigrinus .. . . . 4/2 (prt,b) Amntalis entalis.... . 4 (prt, b) 
Cardium echinatum .. . 1 (fr, 1) Emarginula fissura. . . 2 (prt, 1) 
Laevicardium norvegicum 14/2 (fr,1) Capulus hungaricus . . 2 (prt. 1) 
Cyprina islandica . . . .*/2 (fr, b) Clathurella linearis .. 2 (fr, 1) 
Tapes pullastra .... . 2 (fr, b) Cylichna sp”... . . . + 


Macoma calearia ...1'/2 (ft, a) Balanus porcatus. ... 1 (ft, a) 
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The composition of the fauna is: 


tt fr prt ptin 


{ 13 34 23 iG species 
|e: 44 30 9 4 
{ 58 369 24 116 21 041 63 ind. 
inal 23 20 0 % > 
36 34 25 5 average of 
percentages 
a b ] 
{ a 34 34 species 
| 12 di 44 % 
{ 10516 69 341 20 851 ind. 
{10 69 21 % » 
Wa atl 32 average of 
percentages 


In the gothi-glacial clay lying immediately under the bank 
there have been found: 


ecten 1slandicus =. . . = aim NT ROOD 4 ee > owe 6 e 2 
PAISUGIGENCLUUP CIC ne ne 19 SUD NORS Daren ose eee eer er + 
Saxvicava rugosa. ..... 1 Balanus porcatus ....... 1 
Macoma calearia ..... 1p 


The lowest sample is fairly sandy, and this is probably the 
chief cause of the pervading minimum of frequency existing 
here. The shallow-water forms are all numerously represented 
in the bed, but, for the most part, attain their not very promin- 
ent maxima in different horizons, this being, probably, the 
result of varying conditions of the bottom, the vegetation, 
etc. The material 2 << mm of Mytilus edulis shows in the 
various samples, from below upwards, the following weight- 
figures in gr 8:7, 17, 216 24:7 and 13:2; the maximum of 
frequency occurs in the uppermost sample. It is, consequently, 
probable that the molluscs have, to an essential degree, lived 
on the neighbouring hill, and that the bed was deposited 
during the period immediately preceding, during, and immed- 
iately after the post-glacial transgression maximum. 
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Rosso. 
Table p. 346. 


10 km 8 of Strémstad, Réssé, N 6° E of the triangle-point, 
c. 24 m above the sea, G. De Gurr °/7 1894. 
In the same pit Prof. Dp Grrr took two sample-series at a 


distance 


Cc. 


Cc, 


Cc. 


Cc. 


C. 


of 6 m from each other: 


23°6 m above the sea and 0°5 m below the surface 


23°38 > 0'8 > 
22°2 18 > 
21:7 m above the sea and 2°3 m below the surface 


91-0 > 3:0 


here below > 0'9 m shell-gravel. 


In a pickings, chiefly from the uppermost part of the bed, 


the writer has found the following species, not represented in 


the statistical samples: 


Pecten varius. . 


Astarte elliptica . 


» Lind. (prt, 1) Macomaxbaltica v2 e1+/2 a ues) 

> septemradiatus . . '/2 (prt,b) Antalis entalis . I Gaseiey |e) 
Laevicardium norvegicum 1 (fr, 1) Lepeta caeca...... 4 = (ft, a) 
1 (ft, a) Aporrhais pes pelecana . 1 (fr, 1) 

2/2 (fr, b) Buccinum uwndatum L(prty ) 


Lucina borealis 


In the same pickings there occur 19 individuals of Tapes 
decussatus and 7 of T. aureus, which, consequently, charac- 
terize the upper part of the bank. 


The composition of the fauna is: 


ft fr prt ptm 
is) 36 25 4 species 
| 19 45 al Be SS 
{ 65 233 48 099 20 619 3 ind. 
| 49 36 15 ee 
34 40 43 3 average of 
: percentages 
a b 1 
12 36 32 species 
\ il) 45 40 % » 
6 620 107 154 20 471 ind. 
| 5 80 ey yy 
10 62 28 average of 


percentages 
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From 22°5 to 23:5 m above the sea there occur in the shell- 
bank large masses of Corallina officinalis. 

The frequency decreasing upwards of the most typical 
shallow-water forms Mytilus edulis, Litorina litorea-rudis, 
Lacuna divaricata, ete., in the lower part of the shell-bed and 
the frequency, increasing in the same direction of the same 
species in its upper part clearly show that the deposition 
occurred during subsidence and a subsequent upheaval, or 
during the time shortly before, during, and shortly after the 
post-glacial transgression maximum. 


Hiillan. 
Table p. 346. 
3 km NNW of Strémstad, 0°4 km NE of Hallan, c. 36:5 m 
above the sea, G. Dr Gurr 29/7 1890. 
In a pickings occur the following species, not found in the 
statistical sample: 


Cardium cf. exigiwm.4 ind. (fr, 1) Polytropa lapillus ... 2 (fr, b) 
Astarte compressa. ...-1 (ft, a) Balanus porcatus ...+ (tt, a) 
LGV CALLE Bee 1 (ft, a) Echinocyamus pusillus .- 2 
Lacuna pallidula .. . . 2 (prt, b) 


The composition of the fauna is: 


ft fr prt 
10 16 8 species 
| 29 47 24 % » 
2 996 3171 1531 ind 
| 39 41 20 % » 
34 44 22 average of 
percentages 
a b il 
ri 7 ale 10 species 
{ 21 50 29 % » 
596 5 521 il fafetlh ind 
8 72 20 % » 
14 61 25 average of 


percentages 
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The shell-bank can be characterized as shell-bearing sand. 
The forms most numerously represented are Ressoa interrupta, 
Verruca Strimia, and Bittium reticulatum, and the bed gives 
10 m 


the impression of having been deposited in water 5 
deep, or during the greatest post-glacial subsidence. 


Halle I. 
Table p. 346. 


6 km NNE of Strémstad, 0-4 km N of Halle, 0°5 km W of 
Kilarna, c. 39 m above the sea, G. De GurEr 3/s 1890. 

According to Prof. Ds Gurr there exists here a shell-bank, 
0-3 m thick, on shell-free sand. 

In pickings there have been determined the following forms 


not met in the samples: 


Cardium edule . ...8 ind. (fr, 1) Macoma balttica ... .4/2 (fr, b) 
Lucina borealis ..... (Gus 1) Jee OWN IL (Gta, "9)) 
Mactra elliptica. . . . ./2 (prt, b) Aporrhais pes pelecant . 1 (fr, 1) 


Tapes decussatus is in the pickings represented by 11 spe- 
cimens. 
The composition of the fauna is: 


ft fr prt 
i 21 11 species 
18 54 28° 4% 
J 9 360 2731 3714 ind. 
ees 17 24% » 
39 35 26 average of 
percentages 
a b 1 
{ 2 20 17 species 
5 Dil 44% » 
{ 380 11371 3 884 ind 
iene 73 28 % >» 
4 62 34 average af 


percentages 
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The fauna points to deposition in very shallow water. 
Probably, the shell-bed was formed at the time of the great- 


est post-glacial depression. 


Noétholmen. 


See p. 310. — The clay below the shell-bed at section A. 
In two analyses there have been found: 


0.8 m below the surface of the clay: 


Boreochiton ruber. .?/s ind. (fr, a) 
Anomia ephippium .. . 2 (fr, b) 

> aculeata IL Gres Soy) 
Timoclea ovata 1 (prt, b) 
Corbula gibba . Ss See Ganeun 10) 
Saxicava rugosa . 1 hits a) 


and 1:3 m below the surface 


Boreochiton ruber. .1/6 ind. (fr, a) 
Anomia ephippium ... 2 (fr, b) 
Portlandia ef. tenwis 1 (prt, b) 
Gibbula cineraria . iL (Gee, yy) 
Lacuna pallidula il (Qa, 1D) 

> dwaricata. ... 1 ft, a) 


Tectura virginea . 
Litorina obtusata 
Rissoa parva . 

> interrupta 
Bittiwm reticulatwm 


Verruca Strémia . 
of the clay: 


Onoba striata 
Rissoa parva . 


> interrupta . . 


Bittium reticulatum 
Verruca Strémia . 


The composition of the fauna is: 


ft fr 
3 8 
18 47 
a b 
3 alate 
18 64 


prt 
6 species 


35 % > 


3 species 
18 % 


The clay is, obviously, of post-glacial age. 


Tofterna. 


B. 


. 14 


5 


(fr, b) 
(fr, b) 
(prt, 1) 
(Gee, 19) 
(prt, 1) 
(ft, b) 


(rik, 10)) 
(prt, 1) 
(fr, b) 
(prt, 1) 
(ft, b) 


See p. 308. — From the clay underlying the shell-gravel 


at this place there are a couple of pickings and washings 


made by Prof. De GErR. 
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In a pickings 2°5 m above the sea, there have been determ- 


ined: 


Anomia ephippium. .7 ind. (fr, b) Abra sp. . 


> aculeata. . . . . 1 (fr, b) Macoma calcaria . 1 site 

> striata... . .4/2 (prt, 1) Saxicava rugosa 2  (ftyrai) 
Ostrea edulis ...... 2 (fr, 1) Antalis entalis . 5 (prt, b) 
Pecten islandieus .... 4 (ft, a) Tectwra virginea . 1) (Gx b} 
septemradiatus . . 1 (prt, b) Lunatia intermedia . LG 
tigrinus .... . 1 (prt, b) Aporrhais pes pelecam . 1 (fr, 1) 
Nucula nucleus .... .4/2 (fr, 1) Onoba striata Ike (aw, 1) 
Cardium fasciatum . 2 (prt, b) Waldheimia cranium. . 23 (prt, a) 
Astarte compressa. . . . 2 (ft, a) Verruca Strémia.... 5 (ft, b) 


> CLUDUICC wm es Lune) 


The upper part of the clay is poor in shells. A sample 
contained in addition to a part of the above-mentioned species: 


FATUNACSES tees eee I Cl PSSOGMNLCTT UNE jee co tab) 
LICPCOMMIVULTAUI an tee ae /2 | (LU, Le SS les) ey 
(CONMIA Gd. 5 0 6 4 6 be a Clathurelia linearis. >. 1 air 1) 
Lacuna dwaricata. ... 1 (ft, a) 


In a third sample from a level not stated, there were de- 
termined, among others: 


DLO NAS. CACISTOWIS 5 so os 3 oo WY ual, gare. 1D) 


Hmarginula fissura. ./..... 1 (prt, 1) 


The composition of the fauna present in the three samples 
taken as a whole is: 


ft fr prt ptm 

7 11 7 il species 
27 42 27 4% » 

a b 1 

4 10 ) species 
27 38 °85 % » 


The clay lying under the shell-bed is, consequently, of post- 
glacial age. 


EE 
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Uppsikt. 


Strémstad, the eastern boundary of the town, at the high- 
way, G. Du Grer 18/7 1889. 


A pickings from a post-glacial clay: 


Anomia aculeata. . 


> striata . 


Pecten septemradiatus . 


» tigrinus 


Nucula nucleus . . . 


Cardiwm echinatum 

Sasciatum 
Cyprina islandica . 
Astarte compressa . 


1 ind. (fr, b) 


Timoclea ovata . 
1 (prt, 1) Antalis entalis . 
4 (prt, b) 
3 (prt, b) 
1 (fe) 
Ya (fr, 1) 
1*/2 (prt, b) 
. + (fr, b) 
33 (Qa, 2) 


Lepeta caeca . 
Litorina litorea 


Nassa inerassata . 


Terebratulina sp.. . 


The composition of the fauna is consequently: 


ft 
| 8 
‘aaats 


fr prt 

6 8 species 
3D 47 %  » 
b 1 
10 4 species 
59 23% 


Aporrhais pes pelecani . 
Bueceinum undatum . . 


Waldheimia cranium . 


. 10 (prt, b) 


1. (ft, a) 
I. ee, 19) 
6 (fr, 1) 
1 (fr, b) 
iL (Gore, 10) 
ik 


> 4/2) (prt, 2) 


Although there is no statement with regard to the height, 


this shell-bearing clay has been included, as it can with 


certainty be ascribed to the post-glacial transgression maximum. 


Hifve. 
Table p. 412. 


11 km ESE of Strémstad, E of Hafve, at the foot of the 
hill E of the brook, 22:3 m above the sea, G. De Gunr 


20/9 1890, 


Prof. Dz Gur measured the following section: 


uppermost, coarse gravel 


colo. 977 
Ostrea-clay (sample) ...-. . "3 
Sand Uy eles eeruat sae trace Or4 
IbEdErOCK Ait oka ere chiar tiem tance oe + 
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Of the Ostrea-clay a washing has been made of a quantity 
which, however, was neither measured nor weighed, and the 
figures showing individuals have reference to the number of 
individuals found. 

The composition of the fauna is: 


ft fr prt 
{ 8 12 7 species 
\ 30 44 26 % 
| 25 62 351 ind. 
| 6 14 80 % 
18 29 53 average of 
percentages 
a b i 
| 5 10 12 species 
| 18 ou 45 % > 
J 16 57 337 ind 
| 4 14 82 % 
Ii 26 63 average of 
percentages 


The clay was certainly deposited during the post-glacial 


transgression maximuin. 


Stare. 
Table p. 347. 
3°5 km SSE of Strémstad, 0-4 km WSW of Stare, c. 32°6 m 
above the sea, G. Dr Geer 71/7 1590. 
Samples at 1 and 16 m depth. 
In a pickings occur the following species not found in the 
statistical samples: 


PeCten VANUUS To. oe te ee re Oe Dri) 
Candin Cdl Ca ann tee (fr, 1) 
NGG ROU. a 5 so 3 Be (ft, a) 


In the same pickings Tapes decussalus is represented by 43 
and 7. aureus by 13 individuals, which species consequently 
characterize the shell-bed. Also important is the occurrence 
of Solecurtus antiquatus. 
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The composition of the fauna is: 


ft fr prt ptm 
8 20 9 1 species 
21 53 23 3 % 
{ 2476 4879 31 741 s ind. 
aes 13 80 =a g 
14 32 52 2 average of 
percentages 
a b ] 
( 3 18 17 species 
| 8 47 45 % >» 
341 5 648 32 981 ind. 
1 14 85 % 
4 Bl 65 average of 
percentages 


The lower sample contains some amount of stones, the upper 
one a fairly large quantity. The fauna points to deposition 
in very shallow water. There is nothing in the frequency 
of the species to show that there was any change of level 
during the deposition of the bed, but its age is, probably, to 
be ascribed to the post-glacial transgression maximum. 


Sandbogen. 
Table p. 347. 


15 km NNE of Grafvarna, c. 36 m above the sea, 1915. 
Cir. A. Linpstrém 1902, p. 76. 
_ The shell-bank is situated in an inconsiderable hollow ina 
large, level rocky plateau. It is of fairly large extent and 
has a thickness of 2 m. The samples were taken from the 
lowest, middle and uppermost parts of the bank, which is 
covered by a layer of coarse gravel. 
In addition to the forms found by the writer, Liypsrrém 
in his list of species mentions: 


Pecten varius (prt, 1) Mya truncata (ft, a) 
Cardium edule (fr, 1) Nacella pellucida (prt, b) 
Tapes pullastra (fr, b) Lepeta caeca (ft, a) 
Lucina borealis (fr, b) Rissoa violacea (prt, 1) 


Corbula gibba (prt, 1). 
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The composition of the fauna is: 


ft Hine prt 
| 10 26 12 species 
| 21 54 25% 
{ 16 190 14 804 23 930 ind. 
\ PS) 27 44% 
2d 41 34 average of 
percentages 
a b | 
| 7 24 17 species 
| 14 50 36%: » 
{ 3852 28 373 23 906 ind. 
\ 7 HO 3% > 
11 50 39 average of 


percentages 


The shell-gravel is sandy and, in the lower part of the 
bank, contains a fairly Jarge amount of stones. This is 
probably one of the causes of the minimum of frequency of the 
molluses here. Everything points to the whole of the bank 
having been deposited in very shallow water, and the fre- 
quency maximum, in the upper parts of the bed, of Mytilus 
edulis, Litorina litorea-rudis, Rissoa parva, etc., shows that the 
land lay highest when it was formed. The time for the 
formation of the bed can, by means of the compositions and 
of the high situation, be with certainty fixed at the greatest 
post-glacial depression of the land and the very beginning of 
the last upheaval. 

37 m, consequently, forms a minimum measure of the post- 
glacial transgression of the district. 


Efvenis. 
Table p. 347. 
15 km E of Piskebickskil, SE of Efvenas. The uppermost . 
sample, 28°5 m above the sea, of the sample-series B 29, taken, 
and in part examined, by Prof. Du Guur (1910, p. 1178). : 
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According to Dr Gurr the post-glacial shell-bank, at the 
height of 28°25 m, is superimposed, with a sharp limit, on a 
fini-glacial shell-bed. 

According to De Gurr’s (1910, table C) analysis of a sample 
from the lowest part of the bank, or 28-3 m, and from what is 
communicated here, the composition of the fauna is: 


ft fr prt ptm 
| 14 16 ra 2 species 
[PCS 41 10 Da ae? 
{ 9172 723 1 420 — ind, 
ees 6 13 Se 
58 24 115) 3 average of 
percentages 
ay b il 
{ JUL 14 14 species 
1 28 36 36 % >» 
J 372 9 494 1414 ind. 
l oe 84 13 % » 
16 60 24 average of 
percentages 


Consequently, the bank contains especially in its lower part 
a very large percentage of cold forms, which, to an essential 
degree, are to be ascribed to the underlying fini-glacial bank 
and, in the present instance, occur secondarily: The presence 
of Tapes decussatus, Bittium reticulatum, Rissou parva, etc., 
gives a full guarantee for the post-glacial age of the bank, 
and, as Ds Geser points out, it has certainly been deposited 
in shallow water during the greatest post-glacial transgression 
or, more correctly, to judge by the increase upwards of My- 
tilus edulis, Litorina litorea-rudis, and others, immediately 
after the last upheaval of the land had begun. 

30 m, consequently, forms the minimum figure of the post- 
glacial transgression of the district. 


DSA OS, (CP IR IR ENG 
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Shell-beds from the sero-post-glacial regression, 


1. Shell-beds above post-glacial clay. 


Kilarna. 
Table p. 348. 


65 km NNE of Strémstad, 0°3 km N of Kilarna, c. 22 m 
above the sea, G. Dr Gurr 3/s 1890. 

The shell-bed lies below a 380 m high precipice, is 1:4 m 
thick, and is superimposed on a muddy clay. 

The composition of the fauna of the single sample is: 


ft fr prt 
8 21 13 species 
19 50 31 % > 
3 160 4 980 6 835 ind. 
21 33 46% » 
20 41 38 average of 
percentages 
a b 1 
t 8) 19 species 
10 45 45% > 
{ 1255 6 553 6 926 ind 
| 9 4 47 % » 
45 46 average of 
percentages 


The shell-gravel can be characterized as a clayey Ostrea- 
gravel. It is entirely free from stones. The shallow-water 
forms are numerously represented, but probably lived on the 
adjacent rock, as the percentage of clay points to relatively 
deep water. 7 
The bed, consequently, appears to have been deposited dur- 


ing the first part of the sero-post-glacial regression. 


en ai 


Bd 39. H. 4. ] POST-GLACIAL MARINE SHELL-BEDS IN BOHUSLAN. 307 


Yorseréd. 
Table p. 849. 

See p. 281. This refers to the shell-bed above the post- 
glacial clay. It is, as was mentioned, 4 m thick, and the 
lowest sample was taken 0:2 m above the clay, while the 
uppermost was taken at the surface cc. 5:5 m above sea-level. 

The composition of the fauna is: 


ft fr prt ptm spr 
9 26 19 i ii species 
16 47 33 2 2 % > 
20 480 52 735 38 225 30 10 ind. 
22 36 42 — — % » 
us 4] 38 1 1 average of 
percentages 
a ] 
6 22 28 species 
\ ital 9 50 > 
{ 3735 49 231 39 745 ind. 
log <4 53 43% >» 
a 46 47 average of 
percentages 


The shell-gravel is inconsiderably stony. The shallow-water 
molluses are represented numerously to very numerously, and 
although they present a couple of different curves of frequency, 
these, however, may point to diminishing depth. This holds 
good especially for those for Rissoa interrupta, Lacuna divari- 
cata, Onoba striata, and Gibbula cineraria. Litorina ltorea- 
vudis, Rissoa parva, and Bittium reticulatum have their minim- 
um in the middle of the bed; the two first-named have 
their maximum in its uppermost part and the last mentioned 
has its greatest frequency in its lower part. Mytilus edulis 
occurs in approximately the same number throughout the 
whole bed.. The explanation of these conditions is, undoubt- 
edly, that the molluscs, to a preponderant degree, lived above 
and on the sides of the 25 m high rock-plateau, and that the 


308 ERNST ANTEVS. [April 1917. 


shell-bed was mainly deposited during the former and the 
middle part of the last upheaval, or considerably before the 
sea-surface passed its level; it has not been conditions of 
depth but other, various factors that, in the main, enabled the 
molluses in question to thrive to a greater or less degree. 


Tofterna. 


3 km SW of Strémstad, the north side of Oddé, c. 14 m 
above sea-level. 

Prof. Dr Ger (1910, p. 1182 and pl. 45) has in »Quatern- 
ary Sea-bottoms» given a map and a description of the 
shell-bed, to which the reader is referred. 

The shell-bearing layers are to be found in a regularly 
sloping strip of land between the sea-level and the steep hill- 
sides, which rise to a height of some 20 m. 

Samples were taken at three different points (B see p. 299). 


A. 
Tables p. 350, 412. 
8 m above the sea, G. Dm Gunr 2°/s 1890. 
Prof. Dr Grrr measured this section: 


WHO ATO I TEN SG G ob ee ow oe ee 6 1 om 
shell-gravel, towards the bottom very 
clayey at ee ee. eee, 65 
post-glacial clay, at the very bot- 
tom somewhat gravelly... 6°3 
Ded=tOCk ya. pe ep eae eee + 


The shell-gravel’s base, consequently, hes 0°5 m above the 
sea, and samples were taken 1:5, 2, 3, 4, 5, 6 and 7 m 
above the sea. 

Sample 1:5 consists of sandy shell-bearing clay, of which 
there was washed a little more than l-kg. There was obtain- 
ed 65 gr shell-gravel of the coarseness 2< mm, and 40 gr 
1—2 mm in size. The result of the analysis is given in the 
table p. 412. 
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The composition of the fauna is: 


ft fr prt ptm spr 
pee 45 31 30 5 12 species 
46 34 32 5 138 % >» 
{78 947 238 152 71 165 29 97 ind. 
ec 62 18 = = 4 » 

18 47 25 5 7 average of 

percentages 

a b ] 
{ 16 39 38 species 
\ 17 42 41 % > 
j16 447 299 037 73 275 ind. 
Vn tet 77 19 % » 

11 ag, 30 average of 

percentages 


The shallow-water forms are numerously, to very numerously, 
represented. They have, undoubtedly, lived above the neigh- 
bouring rock-plateau, and present greatly varying curves of 
frequency, giving, consequently, no information as to changes 
of level during the formation of the bed. Since, as is shown on 
p. 300, the underlying clay is post-glacial, the deposition took 
place, however, during the last regression. 


C. 
Table p. 350. 
S of the brook, 8°5 m above the sea, G. Dr Gurr 1/9 1890. 
Only 1 sample, 1 m below the ground and 7:5 m above the 


sea. 
The composition of the fauna is: 


ft fr prt 
(as 15 11 species 
\ 24 44 32 % > 
2 830 3 830 11825 ~— ind. 
| 16 18 66 % >» 
20 31 49 average of 


percentages 
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a b l 
J 3 7 14 species 
bee 50 41 % » 
j1 033 5 120 11 660 ind. 
se 29 65 % » 

8 39 53 average of 


percentages 


The sample is probably from the same or a somewhat high- 
er horizon than sample 7 in series A. The shallow-water 
forms are relatively numerous. Some few, such as hissoa 
interrupta, attain higher figures than are reached in sample 


7 in A, but others — Litorina litorea-rudis, Lacuna divari- 
cata, and Bittiwm reticulatum — have lower ones. 
Nétholmen. 


0-5 km WNW of Strémstad, 14 m above the sea. 

In »Quaternary Sea-bottoms», p. 1179 and pl. 44, Prof. De 
GEEK has given a map, profile (at A) and a detailed descrip- 
tion of the shell-bed, to which the reader is referred. 

The shell-bed, which is one of considerable dimensions, extends 
from sea-level up to a height of 14 m, and lies at the foot 
of a steep rock-plateau, which rises to a height of more than 
20 m. 

There are two series of samples, A and B, in hand. 


A. 
Table p. 851. 


5 m above the sea (A 5 on the map), G. Du Gaur °¢/s 1890. 
The section is, briefly, as follows: 


uppermost, coarse gravel with boulders up to 


eK) UNE NY Gn 5 IY GD 
shell-bed with a layer of fine gray- 

el (between samples 1 and 2) .. 4 
pPost-slacialeclayaewe sul Gn arm w mee 2 


bed-rock \ oe. aye a as ee 
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The base of the shell-bed lies on a level with the sea, and 
samples were taken 0°5, 1°5, 2°5, and 3°5 m above the sea. 

In a couple of pickings, one of which is dated §/s 1895, 
there occur the following forms, which are not represented 
in the statistical samples: 


Pecten septemradiatus . . 4/2 ind. Mactra subtruncata . .  /a(prt, 1) 
(prt, b) Psammobia vespertina . 1*/2 (prt, 1) 
Leda pernula ......1. (ft,a) Solecurtus antiquatus . 11/2 (ptm, 1) 
> minuta ..... . a(ft, a) Thracia villosiuscula . .1  .(fr, b) 
Portlandia arctica . 2 (ft, a) Corbula gibba ... . . 1/2 (prt, 1) 
ArCOVGLICLQUS ~ - ees oO (tira) Antalis, entaus = 4 (prt, b) 
Cardium edule .... . 1/s(fr, 1) Patella vulgata : 4 (fr, b) 
EOCOTOUUe COLE Trt ire H(Sprnl me Lemela aC@ecd, suet eme. © savy (fue) 
Cyprina islandica . . . . 1 (fr, b) Lunatia Montagui (jerry 19) 
Tapes pullastra ... . . 4/2(fr, b) Aporrhais pes pelecani . 1 (fr, b) 
Lucinopsis undata. . . . 1 (prt, 1) Neptunea sp. . 1 
Axinus flecuosus . 1... L (prt, b) Balanus Hamery . .. : + (it, a) 


Portlandia arctica, Arca glacialis, Balanus Hameri, and 
several individuals of Saxicava rugosa occur, of course, second- 
arily. This is, possibly, also the case with others, such as 
Leda pernula and L. minuta. 

The composition of the fauna, consequently, is — redeposited 
forms being neglected: 


ft fr prt ptm spr 
{ 13 31 23 3 5 species 
et? 41 81 4 Wey 33 
J2 621 35 680 100 630 10 136 ind. 
(7416 22 62 — So ae 
17 32 46 2 3 average of 
percentages 
a b I 
8 36 31 species 
' aE 48 + 41 % > 
J 8 139 49 825 73 482 ind. 
(Seer, 38 56% >» 
8 43 49 average of 


percentages 
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In the section, De Grrr (1910) has noted the underlying clay 
as late-glacial and, on p. 1182, has expressed the opinion that 
the bed was deposited during the post-glacial transgression, 
suppositions which are contradicted, however, by one or two 
analyses of the fauna of the clay, which give evidence of its 
post-glacial age (see p. 299). 

The molluses which compose the bed have probably mainly 
lived above the 20 m high rock-plateau at the foot of which 
they are deposited. 

The shallow-water forms are richly represented. As is 
usually the case in beds deposited under similar conditions, 
they present greatly varying curves of frequency. In this case, 
Mytilus edulis and Litorina litorea-rudis keep company, while 
Lacuna divaricata, Onoba striata, Rissoa parva, and R. inter- 
rupta have curves which deviate very considerably from those 
of the former two. The chief cause of this is probably to be 
found in alterations in the conditions of the bottom and the 
vegetation. 

The underlying post-glacial clay shows, as was m€éntioned, 
that the bed was deposited during the last regression; the 
fine gravel-layer near its base has probably been deposited 
fortuitously. The time of the deposition may, probably, be 
put at and after 50 % of the upheaval. 


B. 
Table p. 351. 


100 m S of the preceding sample-series (A 5) or in the 
rectangle in Prof. Dr GrxEr’s map (1910, pl. 44), 8 m above 
the sea, G. De Guer 14/3 1893. 

The shell-bed, which is covered by a 0:3 m thick bed of 
earth, is here about 1:3 m thick and becomes fairly stony down- 
wards. The samples were taken 0:1, 0°3 and 1:1 m below the 
surface of the shell-gravel. 

In a couple of pickings have been determined the following 
species, not found in the statistical analyses: 
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Cardium edule ....... MP Tee 2) Us 1/9 ind. (fr, 1) 
Laevicardium norvegicum. .. . . . Pe Paes (fr, 1) 
TOPCSTUENGINCUS Tae, 26 l SPn bE) = <p « 1 (fr, 1) 
Psammobia vespertina .......5.. 6 (prt, 1) 
JOANIE CONG HDs 6 ooo ake. Met ants rants eee h (aite,, 19) 
Neptunea despecta......... ara ee (ft, a) 


The composition of the fauna is: 


ft fr prt spr 
{ 12 30 13 1 species 
ae 53 23 ya ey 
17 465 8 740 84 860 10 ind. 
16 8 76 — % » 
18 31 50 1 average of percentages 
a b 1 
| 8 24 24 species 
(2 4 43 Ay eS 
{ 3 639 22 485 85 551 ind. 
ie 20 77 % > 
0 0) 51 60 average of percentages 


Mytilus edulis is exceedingly rare, but the other shallow- 
water forms are relatively, to very richly, represented. On 
the whole they all increase in number upwards, and the curves 
of frequency of the species are, in many cases, very unlike 
those in A. The cause lies, perhaps, in the fact that the 
present series corresponds only to a part of that in A, for 
that they were deposited simultaneously is, the writer thinks, 
beyond all doubt. 


Roéss6-Lango. 


See p.. 279. 

This refers to the part of the shell-bed which is superim- 
posed on the post-glacial clay, or the uppermost sample in A 
and the two samples from B. 
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A. 
Table p. 351. 


The composition of the fauna is: 


ft fr prt 
{ 7 8 8 species 
| 30 35 35 % > 
{ 1240 543 12 448 ind. 
| 9 4 S yates 
20 19 Ol average of 
percentages 
v b 1 
| 3 11 ©) species 
13 48 39% 
320 1 4438 12 450 ind. 
2 10 88° % 3 
8 29 63 average of 
percentages 
B. 
Table p. 352. 
The composition of the fauna is: 
ft fr prt 
| 8 We ant species 
(gan 22 47 31 %¢ » 
6 505 4 860 55 3870 ind 
: 10 a 83% 
16 27 57 average of 
percentages 
a b 1 
{ 4 ily 15 species 
aol 47 42 4% >» 
J 7) alas: 55 980 ind. 
| 1 14 85 % » 
6 31 63 average of 
percentages 


With the exception of Mytilus edulis, the rare occurrence 
of which may depend mainly on other causes than bathyme- 
trical ones, the shallow-water forms are, on the whole, numer- 
ously represented. Specially characteristical are Bittiwm re- 
ticulatum and Rissoa parva. From this, as well as from the 
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small-stony character of the shell-gravel, the latter was probably 
deposited at a depth of about 10 m, or when about 50 % of the 
last upheaval was reached. 


Otter. 
Table p. 353. 


See p. 271. This refers to the shell-bearing coarse gravel 
above the post-glacial clay at section B. 
The composition of the fauna is: 


ft fr prt 
7 8° 9 species 
\ 29 33 388 % » 
{ 1240 545 8 195 ind 
pes 3 84 % >» 
21 18 61 average of 
percentages 
a b ] 
{ 3 11 10 species 
hon a2 46 42 4% - » 
160 1370 8 140 ind 
\ 2 14 84 % » 
a 30 63 average of 
percentages 


The nature of the shell-bearing gravel and the richness of 
LIntorima litorea-rudis point to its undoubtedly littoral charac- 
ter. The time of formation, consequently, can with certainty 
be referred to the last part of the last upheaval. 


2. Shell-beds not superimposed on post-glacial clay. 


Lund. 
, Table p. 348. 
3 km E of Strémstad, 6:3 km SW of Lund, c. 26 m above 
the sea, G. Dz GEER ?/s 1889. 
The shell-bed, which is rich in stones, rests on coarse gravel, 
and is, on an average, 0°5 m thick. Samples from depths of 
0-4 and 0:9 m. 
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The composition of the fauna is: 


ft fr prt 
{ 9 25 17 species 
is 49 33% » 
{ 6473 15 328 34 005 ind. 
ET ae aT 61 % > 
15 38 47 average of 
perce .tages 
a b 1 
{ 5 22 24 species 
tO 43 47% >» 
{ 1848 18 730 33 293 ind. 
| 3 35 (ey Gh 9 
@ 39 D4 average of 


percentages 


Although Mytilus edulis is very sparsely present, and Lito- 
rina litorea-rudis is fairly scarce, the shell-bed, to judge from 
its composition in other respects as well as from its stony 
character, was deposited in relatively shallow water. The 
increase of the shallow-water forms upwards, and the percent- 
age composition, show that the formation of the bed took 
place during the first third of the sero-post-glacial upheaval. 


Holkedalskilen. 
Table p. 348. 
13 km 8 of Strémstad, the northern side of Holkedalskilen, 
25°9 m above the sea-level, G. Du Guer July 1889. 
One sample. The composition of the fauna is: 


ft fr prt spr 
| 8 24 12 IU species 
aes 53 27 2% 1 
j 1930 3 223 30 935 10 ind. 
| 5 g 86 ——— i) 
12 31 56 1 average of 


percentages 
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a b 1 
{ 4 20 21 species 
\ 9 44 47% 
{ 583 3 723 31 215 ind. 
\ 2 10 88 % » 
5 27 68 average of 


percentages 


The shell-bed is fairly stony. Among the distinctive 
shallow-water forms Litorina ltorea-rudis and Lacuna diva- 
yicata are fairly richly represented. bittiwm reticulatum occurs 
in extraordinary numbers, and Rissoa parva and R. interrupta 
are found numerously. From these facts, and from the com- 
position in general, it is probable that the shell-bed was depos- 
ited in relatively shallow water and during the first third 
of the last upheaval. 


Skilleréd. 
Table p. 348. 

16 km SSE of Strémstad, Skallerdd at Kragends sta., c. 24 
m above the sea, 1915. 

The shell-bed is covered by a sand-layer some dm thick. The 
samples are from depths of 0:2, 0°5, 14 and 2°4 m. The up- 
permost and the lowest samples are exceedingly sandy, and 
the central ones somewhat so. Beneath the shell-bed there 
lies pure sand. 

The shell-bed occurs on a rocky slope lying at an angle of 
about 10°. Some twenty m above the shell-bed there rises, at 
a gentle slope,a rocky eminence to a height of some m above 
the bed. 

The composition of the fauna is: 


ft fr prt 
o) 25 16 species 
| 18 50 32 
19 600 34 561 82 320 ind. 
15 25 60 % » 
16 38 46 average of 


percentages 


a 
(ene 
Le 
( 8555 
| 6 
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The bed is specially characterized by 


species 
ind. 
to 


average of 
percentages 
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Rissoa parva, R. in- 


terrupta, and Bittium reticulatum. Among the typical shallow- 


water forms Lacuna divaricata is very general and Letorina 


litorea-rudis fairly so. 


The bed was probably deposited at a 


depth of 5 to 10 m and, to judge from the increasing fre- 


quency upwards of the shallow-water forms, during upheaval. 


The composition of the fauna, too, points to formation during 


the last regression. 


Pristingen. 
Table p. 349. 


1 km SE of Strémstad, 21 m above the sea, G. DE GEER 


23/7 1889. 


The composition of the fauna of the single sample is: 


ft 


fr 
15 


prt 
12 
35 


17 265 
59 


47 


1 
15 
44 
17 246 


59 
51 


species 


average of 


percentages 


species 


average of 
percentages 
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The shell-gravel is fairly stony and, to judge from the com- 
position of the fauna, etc., was probably deposited in water 
about 10 m deep during the first part of the last regression. 
By far the greatest role is played by Rissoa parva and Bit- 
tium reticulatum, but Rissoa interrupta and Veruca Strémia 


also appear very numerously. 


Vintermyren. 


1 km N of Strémstad, c. 5 m above the sea, G. De GEER 
19/g 1889. 

Rich Ostrea-clay. From a sample there have been washed 
(coarseness 2< mm): 


Lepidopleurus cinereus +/s ind. (fr, 1) Corbula gibba. . . I (prtee) 
Boreochiton marmoreus ./2 (ft, a) Saaxicava rugosa . Sy (Wig 
Anomia striata I (Corts Lectin Gaul given er men ou (CraD) 
Ostrea edulis 4 (fr, 1) Gibbula cineraria . ay Gare, 1) 
Pecten varius 2 (prt, 1) Lunatia intermedia ie (Gae, 1b) 
Cardium cf. nodosum . .4/2 (fr, b) Litorina rudis. . . I (ae, 19) 

> Cf exiguum .. 9 Gr, I) Lacuna divaricata . . IEP (Cais) 
TEONWOS GS, eB oe ey elie Rissoa parva 3 oe) Gare, 1D) 
Montacuta bidentata. . . 1 (fr, 1) Bittiwm reticulatum . 120 (prt, 1) 
ADRGRSD. 8 2 aw oe oO Nassa reticulata + =) = ale) (fra) 


The composition of the fauna is: 


ft fr prt 

4 9 by species 
22 50 98 % » 

a b 1 

3 4 Ini species 
17 22 61 4% » 


To judge by the richness of Ostrea edulis, the great 
number of |-forms, and the composition of the fauna in other 
respects it is probable that the shell-bearing clay was depos- 
ited in water some 10 m ‘in depth and during the last re- 
gression, or, more exactly, during the first part of this 
phase. 
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Lejonkillan. 
Table p. 349. 
Strémstad, NE of Lejonkallan, 22 m above the sea, G. DE 
GEER 77/7 1890. ; 
The composition of the fauna of the single sample is: 


ft fr prt 
{ 3 its) 13 species 
\eteee 46 32% > 
2014 4 054 PAB) ind. 
6 12 82 % » 
14 29 57 average of 
percentages 
a b 1 
| 4 16 21 species 
{10 39 51 4 > 
1095 4107 27 867 ind 
4 12 84% >» 
6 26 68 average of 
percentages 


The fairly large percentage of stones, as well as the 
character of the fauna, shows that the bed was deposited in 
shallow water. In addition to the ordinary shallow-water 
forms there occurs Psammobia vespertina, which lives from 
the low-water mark to a depth of some few m, and which 
gives the bed its character. 

From the important réle played by prt- and 1l-forms it is 
highly probable that the shell-bed was deposited during the 
last upheaval and, in accordance with the other circumstances 
mentioned above, at a period corresponding to about 30 % of 
the movement. 


Daft6. 


4 km S of Strémstad, 0-7 km SE of the north-western point 
of Dafté, c. 11 m above the sea, G. Dr Guer 29.3 1890. 
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Only the following pickings is in hand: 


Pecten’ varius... . 4 ind. (prt, 1) Solecurtus antiquatus . 13/2 (ptm, I) 
Me hgrinus .. . . . Ya(prt,b) Myactruncata. 22. 60.) 21 (ft, a) 
Vola maxima ..... . 1(prt, 1) Saxicava rugosa. . . . .1'2 (ft, a) 
Astarte compressa. . . .'/2 (ft, a) Emarginula fissura .. . 5 (prt, D) 
Timoclea ovata ... ...'/2(prt,b) Turritella terebra . . . . 1 (prt, 1) 
Tapes aureus ...... %@ (fr, 1) Bittium reticulatum .. . 8 (prt, 1) 
Lucinopsis undata. . . .19 (prt, 1) Aporrhais pes pelecani. . 1 (fr, 1) 
Lucina borealis... . . 1 (fr, b) Neptunea despecta var. 
bra alba,.« . . >... 2 (fr, ¥) COYNE re nt ea Hee Chtane) 


* ; , se 
Psammobia vespertina . 41/2 (prt, 1) Terebratulina sp... .1/e 


The composition of the fauna is consequently: 


ft fr prt ptm 
4 9 a species 
22 22 50 6 % > 
a “b tf 
4 3 ita species 
22 17 61 % » 


The shell-bed is characterized by Lucinopsis undata, a spe- 
cies living at a depth of some 20 to 30 m, while, apart from 
Psammobia vespertina, it possesses no distinctive shallow-water 
forms. The bed, consequently, was probably deposited in 
relatively deep water and, to judge from the specially warm 
character of the fauna, during the last upheaval, or, more 
exactly, during the first part of this movement. 


Hille IL. 
Table p. 412. 


5-5 km NNE of Strémstad, Halle, c. 16°5 m above the sea, 
G. De Grer 4/8 1890. 
The shell-bed, which is found in the immediate neighbour- 
hood of Halle III (see p. 337), is 2:2 m thick. The samples 
are from a depth of 1-4 and 1:9 m below the surface. Prof. 
De Geer made some washings of the shell-gravel on the spot 
23—170108. G. F. F. 1917. 
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through a 3-mm-net. The figures show the total number of 
individuals found in 50 em® of the washed shell-gravel. 


The composition of the fauna is: 


ft fr prt 
{ 10 16 14 species 
i 25 40 35% » 
| OY 292 652 ind. 
| 9 28 63% 
17 3 49 average of 
percentages 
a b 1 
| B) 15 20 species 
ie 12 38 50% > 
| 34 358 631 ind 
\ ; 35 62% > 
8 36 56 average of 


percentages 


The lower sample contains some stones. 
The composition of the fauna makes it probable that the 
shell-bed was deposited during the last upheaval. 


Sydkoster. 
Table p. 349. 


10 km ESE of Strémstad, at Ofre Kile, c. 15 m above the 
sea, G. Dr Guer ?/s 1893. 

In a pickings Prof. Dr Gurr has found the following spe- 
cies, not represented in the statistical analysis: 
Lucina borealis (fr, b) Psammobia ferriensis (spr, b) 
Mactra elliptica (prt, b) Triforis perversa (prt, 1) 


The composition of the fauna is: 


ft fr prt spr 
| 7 22 14 1 species 
| 16 50 32 rp hs 
j 4398 3 270 37 389 _ ind. 
\ 10 7 83 — % » 
13 29 a7 1 average of 


percentages 
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a b | 
| 3 21 20 species 
(Wap: 48 45 % >» 
693 6 634 38 260 ind. 
1 15 84 % 
4 31 65 average of 
percentages 


The shell-bed is very stony. The characteristic forms are 
fiissoa parva and Bbittium reticulatum. Although Mytilus edulis 
is rather scarce and Litorina litorea-rudis is rare, the shell- 
bed, consequently, was probably deposited in comparatively 
shallow water and, to judge from the composition, at about 
50 % of the last upheaval. 


Grandalen. 
Table p. 349. 
2 km N of Strémstad, 0°1 km NNE of Grandalen, c. 14 m 
above the sea, G. DE GEER 1°/s 1889. 
One sample. The composition of the fauna is: 


ft fr prt 
| 5 18 10 species 
\ 15 55 31% » 
1510 3 405 80 060 ind. 
2 4 94° 4s 
9 29 62 average of 
percentages 
a b ] 
4 13 16 species 
12 39 49% - » 
1240 3 065 380 310 ind. 
1 4 95 %. » 
21 72 average of 
percentages 


The shell-bed contains much stone. Mytilus edulis is want- 
ing, and Litorina litorea-rudis is sparsely represented. Bittium 
reticulatum and Rissoa parva appear with extraordinary fre- 
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quency, and R. violacea is found in great numbers. Finally, 
the southern forms predominate on the whole. 

The shell-bed, consequently, was certainly deposited during 
the last upheaval and probably at about 50 % of the move- 


ment. 


Kile. 


95 km ESE of Strémstad, Sydkoster, 0-2 km N of Ofre 
Kile, cc. 14 m above the sea, G. De GzEER ?/s 1893. 
Prof. Dre Grrr has in a pickings determined the following 


species: 

AnoniaG spp... . Linind: Thracia papyracea. . . . 22 (prt, b) 
Ostreavedulis’ = old (Grell) eiCorbulargib0G —a- ps Lom prom) 
TEAR WORWOES = eh AMS) Ga IY) AER COU oo oo oe SP, 
Mytilus edulis i. ~.*. .16 (ft, b) Lntorima litorea.. . . . . 4.(ft, b) 
Astarte compressa . . . .12 (ft,.a) Rissoa parva .... .-.' 8 (prt; ]) 
Timoclea ovata ... . . 23 (prt, b) Bittium reticulatum.. . 3 (prt, 1) 
DGpesw aureus... 5 accel, (rye ina jorismperversa as ee cu (pitamn) 
Lucia borealis... . .14 (fr, b) Polytropa lapillus. . .. 7 (fr, b) 
Mactra elupiica .... . .15 (prt, b) Nassa reticulata. .-. . . 5 (fr, 1) 
Psammobia ferréensis . .19 (spr, b) Balanus cf. crenatus .. 1 (ft, b) 


The composition of the fauna is, consequently: 


ft fr prt 


P 

| at 6 5 1 species 

eet 32 42 5b % >» 
a b- 1 

{ 1 ") 9 species 

{95 47 48 @ >» 3 


The shell-bed is evidently characterized by Ostrea edulis, 


and.) was: ee a deposited at the middle of the last re- 
gression... 


‘ 
J 


= 
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Tanga. 

55 km SSW of Strémstad, at a in Tanga (the geological 
map-section »Strémstad»), e. 14 m above the sea, G. Dre Gurr 
#951890. 

In his geological diary, Prof. De Gur mentions from this 
locality Tapes decussatus 1 ind. and T. aureus several ind. 

The shell-bed was probably deposited during the last 
upheaval. 


Sviilte. 
Table p. 352. 

65 km NNE of Grafvarna, 0:77 km W of Svilte, at the 
southern end of the bay, c. 4 m above the sea, 1915. 

The ‘shell-bed occurs in a glen below a hill of some small 
height. The thickness is more than 3 m. The underlying 
strata were not reached. The samples analysed are from 
depths of 0, 0°6, and 2°6 m. 

The composition of the fauna is: 


ft fr prt spr 
{ 10 24 23 53 species 
| 17 40 38 5% » 
j 12780 25 080 51 452 21 ind. 
eis 36 46 er ee 
18 38 42 2 average of 
percentages 
a b 1 
a 29 24 species 
12 48 40% "'» 
{ 3971 33 286 88514 ©: and. 
\ 6 47 4% 1% » 
8 48 44 average. of 
percentages 


The stone-percentage in the lowest-lying sample is very in- 
considerable, but in the uppermost it becomes fairly large. 
The markedly shallow-water forms are somewhat few in num- 
ber, but Bittium reticulatum, Rissoa interrupta, and R. parva 
are richly represented and increase in numbers upwards. In 
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spite of the low percentage of the prt- and |-forms, a condi- 
tion of things that may probably -— in part at least — be the re- 
sult of the bed having been deposited in relatively deep wa- 
ter, the bed, consequently, was in all likelihood deposited 
during the latter part of the last upheaval. 


S. Oddi. 


4 km SSW = of Strémstad, E of the north-western part of 
Ramnekilen, c. 9 m above the sea-level, G. Dr GrEnr !?/s 1890. 
Only a pickings is in hand: 
Tapes decussatus 15 ind, (prt, 1) 
> «aureus 16 Gir 1) 
pullastra 1/2 (fr, b) 


All the three species prefer shallow water, and the land, 
at the time of the deposition of the bed, probably lay some 
10 or 15 m lower than at the present day. It is highly 
probable that the deposition took place during the last re- 
gression, for the two warmer species never appear in any 
large numbers in beds that are certainly transgressional ones. 
The great frequency of Tapes decussatus at such a low level 
is of great climatological interest. 


Kjellviken. 
Table p. 352. 
45 km NNW of Strémstad, 1:2 km NW of Kjellviken, 6:3 
m above the sea, G. Dr Geer °/7 1890. 
From this shell-bed, which is more than 1:5 m thick, there 
has been analysed one sample taken 1 m below the surface. 
The composition of the fauna is: 


ft fr prt spr 
| Hi 19 16 il species 
| 16 44 37 3% > 
| 17 670 5 457 11775 5 ind. 
el 15 33 1 % 

53 30 35 2 average of 


percentages 


~l 
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a b l 
| + LS 20 species 
\ 9 44 47% >» 
2 637 19 120 11750 ind. 
10 57 a3 % >» 
9 51 40 average of 


percentages 


Judging by the large percentage of stones, the presence of 
the littoral Patella vulgata and Psammobia vespertina, and 
the relatively great frequency of the ordinary shallow-water 
forms, the bed was deposited in shallow water. In conse- 
quence of the extraordinary richness of Verruca Strémia the 
bed obtains an apparently cold character contrasting with the 
large number of the warmth-demanding Rissoa parva. In 
this case, therefore, it would be best to lay chief weight on 
the specificpercentages. Of importance, too, is the compa- 
ratively numerously represented Ostrea edulis. Taking one 
eircumstance with the other, the writer considers it prob- 
able that the shell-bed was deposited during the latter part 
of the last upheaval. 


Kebal. 
Table p. 352. 
15 km N of Strémstad, c. 1:5 m above the sea, G. De Grr 
B/s L889. 
The greater part of this shell-bed has been quarried away. 
The composition of the fauna of the single sample is: 


ft fr prt spr 
“) ik 16 2 species 
21 36 38 ho > 
2 500 5 4z3 28 605 140 ind. 
7 15 78 = % 5 
14 25 58 3 average of 


percentages 


328 


| 
| 
{ 1488 
\ 4 
u 


ERNST 


ANTEVS. 


1 


19 
45 
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species 
% ; 
ind. 
% 


average of 
percentages 


The shell-gravel is fairly stony. Characteristic species are 


Bittium reticulatum, Rissoa parva, and Ostrea edulis. 


This 


fact, as well as the composition as a whole should, probably, 


show that the bed was deposited in water some 10 m deep 


during the last regression, or, in other words, during the last 


half of this phase. 


One sample at 0°3 m depth. 


Baggeréd. 
Table p. 352. 

7 km NNE of Strémstad, SW of Baggerédsfjarden, 0-5 m 
above the sea, G. Dn Grnr */s 1890. 


The composition of the fauna is: 


ft 


we) 
w 
or 


—“——_ ——. 
ee 
vw 


fr 
33) 


prt 

10 

30 

29 510 

5} 

62 
b 
14 
41 
1760 
6 
23 


] 

16 

47 

29 527 
93 

70 


average of 
percentages 


species 


average of 


percentage 
j 


The shell-gravel is fairly stony. Mytilus edulis is practically 
wanting, and Litorina litorea-rudis is relatively sparse. Ostrea 
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edulis and DBittiwm reticulatwm are characteristic forms, and 
prt- and |-species predominate. 

Thus, the shell-bed , was probably deposited in water some 
10 m deep, and certainly during the last upheaval. 


Morhult I. 
Table p. 353. 


See p. 290. The Ostrea-gravel. 
The composition of the fauna is: 


ft fr prt 
{ 7 12 5 species 
| 29 50 21 4% > 
{ 2435 2 885 22 860 ind 
9 8 $3 % » 
ie) 29 ‘52 average of 
percentages 
a b 1 
| 2 ig 11 species 
| 8 46 46 % > 
{ 380 3 890 23 240 ind 
| 1 14 85 % >» 
5 30 65 average of 
percentages 


The shell-gravel is rich in stones. Rissoa parva appears in 
extraordinary numbers, and Bittiwm reticulatum is very num- 
erously represented. 

As was mentioned, the shell-gravel was deposited — as 
shown by the composition of the fauna and the frequency of 
Ostrea edulis — during the latter part of the last upheaval. 


Furuholmen. 


1 km SW of Strémstad, at the sea-level, G. Dr Gusr !°/s. 
1890. 
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In a pickings oceur these species: 


, Yo ind: (prt, 1) 
2. ify (Guvegs 10) 


Pecten varius . 


septemradiatus . 


Cardium echinatum ... 1 (fr, L) 
Tsocardia cor 1 (spr, 1) 
Venus gallina . 1 (prt, b) 


Timoclea ovata . 1/2 (prt, b) 


Dosinia lincta . . 11/2 (spr. 1) 


Abra sp. . 
Macoma calcaria ..:. 1 (ft, a 
2 (spr, b) 
. 1'/2 (ptm, 1) 
By (Gants 10) 
(ay) 


Psammobia ferréensis 
Solecurtus antiquatus 
Antalis entalis . 


Lunatia intermedia. . . 1 


The composition of the fauna is: 


ft fr prt 
1 2 5 
8 17 42 
a b 

5 

8 42 


ptm spr 
at 3 species 
8 25 4 > 
] 
6 species 
50) % 


The composition of the fauna makes it probable that the 


shell-bed was deposited in water some 10 m deep and during 


the sero-post-glacial upheaval. 


Nordkoster. 
Table p. 353. 


105 km WSW of Strémstad, N of the landing-stage Bo- 
pallen of Nordkoster, 3°3 m above sea-level, G. Dr Guxr 1/s 


1893. 


The shell-bearing layers are about 1:5 m thick, probably 
with underlying sand. Samples from depths of 0:3 and 0-7 m. 
The composition of the fauna is: 


ft fr prt spr 
| 7 24 13 il species 
\ 16 53 29 2 #495 
3 759 14 961 15 8038 5 ind. 
11 43 46 SS 
15 48 38 1 average of 


percentages 
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a b | 
{ 5 8) 21 species 
oat 42 47 % > 
{ 2384 15 798 15748 ind. 
} A 47 46 
9 44 47 average of 


percentages 

The shell-bed, especially in its central horizon, is rich in 
stones and also in Ostrea edulis. Litorina litorea-rudis is 
wanting, and Mytilus edulis is sparsely represented. The 
shallow-water forms increase in frequency upwards, a fact 
which probably points to deposition during a period of decreas- 
ing depth. The water, in any case, can hardly ever have 
been of any great depht. Although the evidence is not un- 
animous, and although the percentages of prt- and |-forms 
are relatively low, the writer is inclined to believe that the 
bed was deposited during the latter part of the last upheaval. 


Néddé. 
Table p. 355. 


8 km SSE of Strémstad, 03 km WNW of. Néddo, 4:2 m 
above the sea (Hidaa 1910, p. 472), G. De Guzr ??/s 1890. 

In Professor Dr Guer’s geological diary in the archives of 
the Geological Survey of Sweden, there is found the following 
account of the Tapes-species found in the fauna of the bed: 


left right both valves 
valves together 
Tapes aureus 76 90 12 
>» pullastra #) 14 1 
decussatus 38 33 3 


The composition of the fauna of the single sample is: 


ft fr prt ptm 
| ) 19 14 1 species 
| 21 44 33 2 % > 
| 2780 3 370 26 885 45 ind. 
t 9 10 81 Re 5) 
15 27 57 1 average of 


percentages 
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a b ] 
| 4 i) 20 species 
| 9 Ad 47% 
| 670 : 5 215 27 060 ind. 
| 2 16 82% 
6 30 64 average of 
percentages 


The shell-bed is rich in small stones. As Hiaa has already 
pointed out, the fauna and, especially, the frequency of the Zapes- 
species point to its having been deposited in very shallow 
water, only some few m deep. The primary position of the 
shell-bed is, as Prof. De Grrr has orally stated, probably 
fully shown by the great number of Japes-individuals with 
both shells attached to each other. The composition of the 
fauna, together with the characteristics already mentioned, 
show, undoubtedly, that the bed was deposited during the 
final part of the last upheaval. The great frequency of Ta- 
pes decussatus at so late a time is of great climatological 
interest. 


Karholmen. 
Table p. 353. 


2 km SSW of Strémstad, in the north-western bay of Kar- 
holmen, at the sea-level, G. De Grer ?°/s 1889. 
The composition of the fauna of the single sample is: 


ft fr prt 
| 8 13 13 species 
| 24 38 38 4% se 
| 3670 1 883 19 384 ind, 
| 15 a 78. .%. » 
19 23 58 average of 
' ‘percentages °.2.) 
a b 1 
| 3 17 14 species 
\ 9 50 41 % » 
j 570 4 903 19176 ind 
| y 20 078 % on 
Dy BD 60 average of 


percentages 
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The shell-gravel is rather sandy. Mytilus edulis is sparse- 
ly represented, but Letorina litorea-rudis is richly so. | Bit- 
tium reticulatum dominates to an overwhelming extent, and 
fissoa parva. is very) rich. Interesting and of importance is 
the presence of Mya arenaria, this occurrence’ being the 
oldest hitherto known in Bohuslan. 

~The shell-bed was probably deposited in water some few 
m in depth, and during the final part of the last upheaval. 


Brattskiir. 
Table p. 353. 
10 km SSW of Strémstad, in a bay in the south-eastern 
part of Brattskar, 0.3 m above the sea, G. Ds Gurr °/7 1894 
The composition of the fauna of the single sample is: 


ft fr prt 
{ 7 20 14 species 
lone? 49 yA auleedhs Ail 
9 030 3 211 15 975 ind 
32 11 yee ae 
25 30 45 average of 
percentages 
a b 1 
5 17 19 species 
\ 12 42 46% » 
1710 10 560 15 826 ind. 
0 38 56 % » 
g) 40 51 average of 


t 


percentages 


“The shell-bed is fairly stony. To judge by the frequency of 
Litorinw litoréa-rudis, as well as from the composition of the 
fauna in othér respects, the bed was deposited in quite shal- 
low water and during the very last part of the sero-post- 
glacial upheaval. basalt Po Am = fat? 
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There have been found in the shell-bed some Balanid- 
shells, vividly recalling Balanus balanoides. It is true that 
no very serious attempt has been made to distinguish this 
species from B. crenatus, but it should seem as if in the other 
post-glacial shell-beds there occurred only the latter or JB. 
crenatus. 


Recent shell-beds. 


Gullmaren. 
Table p. 353. 


Gullmaren, unknown depth, scraped-up shell-gravel, A. Goiis. 
The composition of the fauna is: 


ft fr prt ptm spr 
{ 12 18 19 1 2 species 
eee 35 36 2 4 4% 
{ 37 948 29 154 15 686 — 3 ind. 
| 46 3D 19 —— — %*> 
34 3D 28 i 2 average of 
percentages 
1 b | 
| 9 22 21 species 
\ 17 42 4l % 
j 4196 60 467 15 501 ind. 
| 5 76 OIC ees 
11 59 30 average of 
percentages 


The shell-gravel contains some stones and a little Corallina 
officinalis. There occur in greatest frequency Verruca Strémia, 
Anomia spp., and Bittiwm reticulatum; the extreme richness of 
the first-named giving rise to the high percentage of the 
ft- and b-species. 

The shell-bed is probably recent. 
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Herfol. 


9 km NW of Strémstad, south-western side of Herfdl, c. 14 
m below the sea-level, G. De Gerzr. 

A pot taken from the sea-bottom contained a clay rich in 
shells. In a quantity of this, which was neither weighed nor 
measured, there were found: 


4 


Lepidoplewrus cinereus */2 ind. (fr, 1) Saxicava rugosa 6) itara) 
Boreochiton ruber. . 1/s (fra) Lectura wrginea  .. , ¢° (fb) 
Anomia ephippiwm 1 1/2 (fr,b) Gibbula cineraria .. .46 (fr, b) 
> aculeaia ss)! (Wii )) SOONOPURG TIS. sn ne RR 
striata . 21/2 (prt,l) Lacuna divaricata ... 1 = (ft,a) 
Pecten varius . 21/2 (Bit) Onova striGtdrs ee emer) 
Mytilus edulis . . . 1/2 (ft, b) Bittiwm reticulatwm. . .83 (prt, 1) 
Cardium cf. exiguum 1 (Gn WD) NOIRE GRACO Hite, 1D) 
fasciatum . 2 (prt, b) Buccinum undatum. . . 2 (prt,b 
Timoclea ovata . 2 (prt, b) Balanus cf. crenatus . .24 (ft, b) 
Montacuta bidentata 1/2 (fr, 1) > POrcatus. . 2 Lt (tt. a) 
Abravaloa ws. «5 . dD 4/s (fr, 1) Verruca Strémia ....+ (ft, a) 
Corbula gibba. . . . 74/2 (prt, 1) HEehinocyamus pusillus . 1 


Muaespae is a0 se 4/8 


The composition of the fauna is: 


ft fr prt 

7 iLL dl species 
28 44 28 % » 
a b 1 

4 12 9 species 
16 48 36 % » 


This shell-deposit is of interest as it evidently dates from: 
our days. Compared with those from sero-post-glacial 
times, the percentages of prt- and 1- forms are very low. It 
would be precipitate, however, to draw any conclusions from 
this fact with respect to climatic conditions. 
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Shell-beds of undeterminable age. 
Strémstad. 


O. Brogatan and N. Bergsgatan, c. 7 m above the sea, G. 
Dr Gurr 4/6 1894. 

The shell-gravel is scarcely 0.1 m thick, and is capa 
on gravel and covered by mould. 

Only a pickings, in which have been determined: 


Anomia striata. . . soind.(prt,1) Lueina borealis. . . 21/s (fr, b) 
Ostrea edulis... . 1 (N)). Solensp. ie @. » A eee 
Pecten varius... .+ Gara; 8) IN OAMCUD BD. > 2c a 2 5 BE 
Br Gate _ Corbula gibba . . . . . 2" (prt, 1) 
UNS eae Nia kort; b) Mya truncata ..... "a (ft,a) 
Mytilus edulis .. . 3/2 (ft,b)  Tectura virginea _1 (fr, b) 
1/5 ; : 
i pdt “Soars (ep) Emarginula fissura. . .1  (prt,)) 
Cardium echinatum . 1 (fr, 1) Lanatianintrwiee S (fr, 1) 
od SUT ae (ft) Tacuna diwaricata ae (ft, a) 
; 1 ¢ 1/5 ( . . 
US SCIEN has (Peta) Rissostomia membrana- 
Laevicardium norve- : CoGns se oe eee (fr, 1) 
ete Mae eS (fl) Bittium reticulatum . .2 (prt. 1) 
Cyprina istandicas 1 Ne (ib) Aporrhais pes pelecani .1 (fr, 1) 
Astarte compressa . 21/2 (fr, a) Triforis perversa 1) “erty 
Ti; ° 9 1/, : 
Tino es UNAGIE TIS al (prt; b)  Nassa reticulata eS (fr, 1) 
LE IES. Bila is i (t,) Waldheimia Sic ee 
TEED TE (ort) Balanus porcatus. . . .1 (ft, a) 


The composition of the fauna is, consequently: 


ft fr prt 

4 14 10 species 
14 50 rs 36% > 

a b 1 

" 9 15 species 


= 
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The composition points to the shell-bed having been depos- 
ited during the latter part of the last upheaval. Still, it is 
possible that the composition, being determined from a pick- 
ings, does not give a correct view of the conditions, and that 
the superimposed mould is derived from a clay deposited 
during the post-glacial depression. 


Hille III. 
Table p. 412. 


55 km NNE of Strémstad, Halle, c. 13 m above the sea, 
G. De Guxr */s 1890. Close by Halle II (see p. 321). 
Prof. Dz Grer measured this section: 


uppermost, gravelly, downwards clayey post-glacial shell-gravel 0°99 m 


MEME PiNaliopErae Oks G 5 5 5 oe & a od o O02 + 


The only sample was taken on the boundary between the 
shell-bed and the partially redeposited clay, and contains a 
mixed glacial and post-glacial fauna. Prof. Ds Gur made a 
washing of the shell-gravel on the spot with a 3-mm-net. Of 
this there has been analysed 50 cm, weighing 64 gr. 

In a pickings occur the following species not found in the 


sample: 
Pecten septemradia- Mactra subtruncata. 1/2 (prt, 1) 
ee eS) Macoma calcaria ... .28 (ft,a) 
Pecten tigrinus. . . 11/2 (prt, b) VET EE i oan 3 (prt, b) 
Vola maxima... . 4/2 (prt, 1) ? Slate te tie 
AE POE ee (fa) Patella wulgata . - 2: HL (tars) 
RO ea (ft, 8) Puncturella noachina . . 1 (ft, a) 
Portlandia arctica . 11/2 (ft, a) Natica affints .. © 04 : te a) 
Cyprina islandica. . 2 Cn) Aporrhais pes pelecani. . 6 (fr, 1) 
Astarte compressa .5 (ft, 2) Qlathurella linearis . . . 1 (fr, 1) 
Venus gallina . . .1 Dee By Nassa incrassata .... 4 (fr,b) 
COLE SAE ae a Buccinum undatum .. . 1 (prt, b) 
Lucina borealis. . 13 (fr, b) Neptunea despecta var. 
Axinus flexcuosus . .1 (prt, b) COPUMOEE 6 2 2 so oo 8 Geta) 


24—170108. G. F. F. 1917. 
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As it is not possible to distinguish with certainty the glac- 
ial forms from those of post-glacial age, a determination of 
the time of the deposition of the post-glacial part of the shell- 
bed is impossible. 


Bd 39. H.4.] POST-@LACIAL MARINE SHELL-BEDS IN BOHUSLAN. 339 


Tables. 


The molluscs have been divided, after Gerarp Dr Gurr and 
the writer, into groups in accordance with their time of immi- 
gration into Bohuslin. The shell-beds are arranged according 
to age, so that the time for the immigration of the various 
species, in post-glacial age, can be read more exactly from the 
tables. The figures signify the calculated number of individ- 
uals per dm* of shell-gravel. Often not separable, Litorina 
litorea and L. rudis have been brought together. Under sp. 
after a genericname there have often been brought together 
different species, belonging to the genus, but not more 
exactly determinable. The Echinoids have not been taken 
into account in the calculations of the composition of the 
fauna. The time of immigration of the now common Balanus 
balanoides L. is unknown (cfr. p. 334). For the sake of com- 
pleteness those forms, too, are included which have been found 
in pickings only. 

An asterisk * signifies that Dr. Nis Opuner has kindly 
carried out the determination; in addition to those so marked, 
he has determined various young specimens and less charac- 
teristic individuals. 


_ 24¢—170108. G. F. F. 1917. 
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Shell-beds from the primo-post-glacial re- 


Sum- | Lunne- 


Nyckleby Nom healt minge| vik I 
p. 284 285° p- 206 ED: 287 
Locality: height in m above the sea ... . s 23) c. 12: 5 i! Le 17 j aan 
Samples: _. . |IRRee3 | co. 226 | 29 | «10 c. 12 10 | «17 | a? | oe 
Weight in gr of whole sample, 0'2 dm? ... . 279 | = 266 345 245 274 182 195 153 || = «148 
material 2< mm... ... ol 26 162 90 || 32 3D 49 300m 40 
1—2 mm. | 2 a 46 | 60s er 28? 2 Pes 27 ‘ 83 
Analysed part of dm® .. .% . . +. + - soll” sae */s0 | * Vag | i) /40 | "/20 | 1 40 | 4/18 | */s0 | 7/10) */s0 | 1/10 30 | 1/10 ‘/a0 | # 
Coarseness of material in mm ..... . Apl—2 2<|1— 22<}1~2 2<|1-2 2< J1—2|2<]1—2 lis 2<|/1—2}2 
nm | | ‘| 
23 Debontlandia. arctica: GRA) een: = pub, eit Site | he | iene ies 
i 2 Boreochiton marmoreus Fase. (a) . . . . — 5] | | 5 (oe es AO) Di al See = 
1a 3) Pecten islandicus Minn. (a). 2. 2. — a = " TS — —-) — | | —| — 
a 4 Wkapeions: ln WW, I) 5 g a @ 8 5 Oo 8 © +/ 10 wets 20 600) 120 320 120) 450 150/4 050 2500/1 260) 8501 650)2 § 
= 5) IDG oansGe Milter, (Ao oo 5 6 4 6 « os, | | Ric | = NPL | gS Ss (SKS tela eee 
08 6 Portlandia lenticula Fapr. (a) ...... She —| —| —| — Pees ee are gee | = 
e. 7 Astarie compressa Mona. (a) >. .... . =| 20, 50-25 PROM Ssh Saf SU ee | eel Gea | = 
is 8 > elliptica Brown (a) .......) —|—j| —| | —| | ——- =| =] --! =} 
3 9 Macoma calcaria Cummn. (a). ...... —| — =| — —-| -—-| — | = — 
a MO) ilies eieinneanas Wy I) 5 5 6 5 4 oe so 8 —|—| — lees | = Sh a | 5) ee 
=, | 11 Sawicava rugosa L. (a)... ....... | 60, 150 | = —| 15 80 50) 200 4 210| 45 380 25] 195)125) 240) J 
© | 12 Antalis striolata Srips. (a) ....... | ee | ee ee ee | eee =| | =| Sl Sl SS OS al =| | a 
= Pelecypoda: sum .... . +/ 90) 200 130 80 ~ +] 90] 200° 130] 801 45 680] 170] 5201 135)- 660l198/4 38012 5: 170) 520 135}- Cote 4 380 2 |2 535} 1 455) 975)1 890/2 ¢ 
es liseWepetatcacca Mit. (4). ire.) - 4-5. soe -|— — - - —| et ea ey a ml 10) — = 
cee Punctwrella noachina L. (a) ....... te ee ae a ee el ee 
= | 15 Mélleria costulata Mou. (a). ......) —— | | Wes | | bel ee 
2 DeManganta Nelicin@ eE ABR (2) mes) elle | ae I = a ~ | =| | | | eae ee 
|W Tatorina ttorea UA) 2 3. > VES. =| 5! 291 soln0001 S0aH 4001 60] 901. | 3801” vol e450 130 NOLO 
2 | 18 > rudis Maron (b) ....... | Me a | 
2 19 Lacuna divaricata Fasr. (a)... .. . .| 900) 40/1000) 45 | | | | —} —J 120} 30] 990] 20} 150) —|) 450 
. Gastropoda: sum... . 900 401000 50] 80, 30.1000 2001400, 60] 210 40h 320 90o{ 600130 990, ° 
E. | 20 Balanus crenatus Brug. (b) ... .. ..L = —) —| —} 400130 164020404000) 870] 90 +] 900] 290} 720610) 570) | 
= 21 > porcatus DA Costa (a). . .¥ 210) 10, —| 45) 40) +) —| 60) =| —=—|] Sa ] =] =] =| 
® | 22 Verruca Strémia Mit. (b) . }4.500/580/5 500 1 775]1 120, 70/5 600 _650/8 700 225 i 90\7 500) 100} 540) 30) 780) 
u Balanidae: sum 1471015905 500 1 820]1 560 200.7 240 2750 7 700 1 O95]1 290, 90]8 400) 390}1 260 640]1 350) | 
23 Hechinus drébakensis Miu... + pee =a ee ee | =e | oe 


Continued on p. . ad4 
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gression and the post-glacial transgression 


mec t 6 r & A Py élibacka 
p. 2¢1 p. 276 Over! 
ce. 8 - ie ce. 20 “a 
4 (Conte, =| C216 | Cee eS ery ec. 16°3 || cc. 16°8 || cc. 17-3 | 
a : ae (eae E é eee | 
3 129 168 | 181 289 ao |) 2bT | 10 
34 18 25 60 72 6D | 50 | 36 
17 46 | 55 ce NS (EY 46 | A) 7-30 
}! eal in PES ec! 


a 


| | 
eh =| | 25] S| gl | 
a Gea yl ae = ieee) 

| i | 


0/2 600] 4 6001 600 17401000) 1590/1.550| 360 3401 650) 58045001 4251800540, 4. . . 


Lb 


2 et Te a a ee lew | <5 


= ) si a ==} coe = —| | i) 
a | —-| = —_ — lh gd —- a - - -—- + --7 
| S|) a ee zal wares} me ee ee en en 
| | | 
| —| — wall ce = el er) 
a —— —| — = 5 = 10 | | — S| 15] =| a ae 
0} 350) 1000} 240) 570 180 800} 800} 480) 680] 75 50 80}, 60) 105 AB) ita aig 
o-| - | | cee ieeali | ee 
| 


02 950} 5 6001 840) 2310/1 185| 23002360] 840 1 020|1 725 580/4 880 1 493 1 920.585, 


ee ee ee —~ —-— 2b 
see Es | ee ee = 14, 
Jj|4 444,454 4 -— - 4-4 - 4 Aw... 

|| eae 
0} 220) 880} 50) 1380) 100) 500) 240) 570) 400]1050) 100/1 200) 150'1 800/180 | ; 


60] 570; 20) 600; 15] 600] —| 19. . . 
460]1 620 120)1 800) 165)2 400/180 
70|2 850/1 2801 40011 850] 600/600/ 20. . 
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Fyallbacka Léndal 
Over! p. 276 p-. 288 
? ‘ ae ce. 20- y ’ A a>) cc. 14 = 
ree. 17:8 | cc. 18°3 i ce. 19°3 || cc. 19°8 cc. 20 | ce. 95 ec. 115 | cot 
212 | 167 210 | 836 345 248 Q74 305 
36 ! 267 i; 15° | “38 75 74 181 
40 ae 55 ee ee _ 8 68 6 
ql 1/39 Mio z| Yeo_| 1/10 || : 30 | 1/10 139 | 1/5 1/30 | 1/5 */40 | 1/15 || 1/40 | 1/10 | */somm 
1-2 | 2< | 1-2 lec|i_e}ec|i—ajec t—2| 2< 1-2] 2< 1-2 | 2< |1—ah) 
l ra 
<a Oe | : = 
2 | | i_a 
>) = | +| N41 
4 | 2250) 560) 2100) 550) 480} 140/ 660| 110) 60) 5] 1200) 450/100] 180) 809} 
5 | == | 4 
6 || 
7 || 2 
8 
9 
10 = — 15 
5 atl 570} 150) 420 
12 | | 
2820 710) 2535 
13 = — — 
14 = an —| 
co i ae 
16 | 
17 | 
2100 140, 1950 
18 | 
19 960 30} 1650 
3.060} 170) 3600 
. 20 | 3810) 1110} 2850 
21 me - st 
. 22 || 1860) 100] 2550 
5670 1210) 5400 
23 — — — 
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glacial transgression 


Olytero Bb Hie @ 16 Moérhult II 


p. 271 p. 289 p. 290 
G33 c. 6 C43 
8 (Cc. 4-4)] C. 4:5 Cy D2 G3 | ce. 5 @ 33 || c. 4 
| Se an <n | aM 7 yey 
260 | 277 | 266 170 | 162 399 D7 
als} 56 44 Pa | 21 188 168 
80 56 3 56 | 3 44 70 
Ys i! */s0 ie 1/30 x 1/50 Tho 1/50 | to | 4/s0 | 1/s | 1/40 110 
ee) ta > | ee fe ee | 1 | ee | 12 | 2S |) es] oe 


70} 460) 240; 40} 120; 40] 150, 60) 150) 40) 60, 75) 240 


| 
[s) 
a 
or 
| 
is 
IS 
| 

| 

| 
x 
| 

| 
wo 

| 


| | 
i \ | | — | ras =— dl = = 
—_ Be alte! 5 SEE es 22! SS || eee pee 5 =| 

= ae ey ae ~ 3 = 


| 10) 120; 20] 120/ 10} —/ 20) —| 10] 60) 165] 320| 320 

= | ee es ee ee a) eee ee 

90} 20) 150] 10/ —| 10/10250| 850/11750| 510| 300] 50] 2600! 4 

90, 35) 270| +30) +=120' + 20/10 250] 870/11 750! 530] 360) 220) 2920) 750 
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Shell-beds from the post-glacial transgression 


Réss6-Langé | Réssé-Langs 
‘I 


Torseréd| Smittmyren | jalla|N. Ad 


A G 
p. 279 Date p. 281 p. zoel p. 282 | p. 28% 
=e So. . Seer 31 
; a ers cc. 05 | 306 | 309 31 
980) | 337 285 182 | 220 345 
94 || 94 59 93 114 266 
BRT | AS 42 49 48 | 88 
/s) 1/08 1/5 ‘los |+/54 1/20 I? ho | 4/s0 | */10 1/50 |*/10 Tha | 1/6 
/. . [1-2 2—I1—zl2—|1—2 | 9] 1—2 |2<] 1-2] 2= [1-2] g— | 1—2 le<|1—2/2 
ea Cc. oe eae or oe | 
S| greg ey ens Ge ag | | ; 
2 s| 4 2). | Se Se 
3 | = | me ae ae 2 
lets] 4 | : 840| 410) 7560/1450) s1ol450o) —| — 
b | | ae | see 
6 = — 
op ip MR RBES ieee 02 en ee | ew =| 24| ¢\ 
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a ee | a 7 app 
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Shell-beds from the post-glacial transgression maximum 
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Shell-beds from the post- 
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transgression maximum 
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post-glacial regression. Recent 
395 ee Continued trom p: 


irhult Nordkoster Noéddoé Otters BI Kar- nae Gaull 
holmen 


HT maren 
| 829 p. 330 p. 331 io ould) p. 332 p. 333 p. 334 
4-4 2°5 | 3 4:2 C, BB 0 0°3 ... .. . . Samples: height in m above the sea 
| aie 12 2<| 1—2 a< 1—2 2<| 1—2 |2<| 1—2 |2<|] 1-2 | 2<] 1-2)2<].... . . . Coarseness of material in mm 
: eee oa 
| | | 2 2 : < 
be | —| 25) - — - —| — 50) 15; 100) — 75) ee Llnifoniuss penversae uel) Bie 
= a | = 2 a ai Ves : z =| 2 Turbonilla lactea L. (1) | = 
| | | | 2 in 
=i = = = | = — ae — 3 Odostomia cf. albella Loy. (1) | in 
—| — | | 4 > cf. rissoides Hant. (1) = bp 
—| — | - | — — = = - - —| —|. 5 Hulimella acicula Putin. (1) | S A 
| | | en8 
—| — | he 60) — — —| — 6 > Sp. | ia, 
Ve | : | oe 
= bial | = = = =| =: 7 Buccinum undatum lL. (b) se e 
| | Dom 
=|) — — =| = : = =| = = = =e 8 Utriculus obtusus Tur. (b) | me 
ih — | 25) — 80 = 30. — =3 150 ||. 9 > truncatulus Bruc. (1) 3 bb 
| SA 
| —=s —| — =| — —| — Se | = —| —|. 10 Plewrobranchus plumula Monv.* (1) | 9 § 
~ 
400/460! 5320| 60, 9 225/170 22 800| 3 640! 7 860|3001 18 25/7201 13 900| 1 o60l14 775) 15) . Gastropoda: sum Wee 
=| =| = =| === all Gaza Se) Olea |. ... . LL Waldheimia cranium Moun. (a) Roars) 
a 
| = = =e. = : = +|—|.... . 12 Echinus esculentus L. | prt 
= = = Se = =| 5 13 Hehinocyamus pusillus Min. 
et ep = = = = = —|—}.... . 14 Lepidoplewrus cancellatus Sow. (b) ptm | 
| 
a = = aes =| 3 = eee = —|—}.... . 15 Callochiton laevis Prnn.* (1) | | 


—|—|.... . 16 Hinnites pusio I. (1) 


| 
es = | = | —| "ee a |  Amphineuras sum | 


—|—|.... . 17 Solecurtus antiquatus Puur. (1) 


aes —|—|. ... . 20 Odostomia wnidentata Mont. (b) 
_ —|—|... . . 21 Kulima distorta Dusu. (1) 
=) = —|—}|.... . 22 Utriculus mammillatus Pui. (1) 


== —|—|.... . 23 Diaphana hyalina Tort. (b) 


24 > expansa JEFER. (b) 


_ ie = : : = == Ss = = - SS |. rere Pelecypoda: sum 
| | . 
_ = ae a ae = Bh = = E —|—]|.... . 18 Coecum glabrum Montz. (1) 
- = 20| —| oi ant pl Pah ze! 4c - = .... . 19 Turbonilla indistincta Monv. () 


— = +|—].... . 25 Spiriahs retroversus Firma. (1) 


Forms immigrated during the post-glacial 
transgression maximum 
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Shell-beds from the sero- 


spr | 


SPUVISIUMUT TBVUOIssarZer Teel s-ysod-o10g 


Samples: height in m above the sea 


Coarseness of material in mm. 


1 Lima Loscombi Sow. (CB) 

2 Portlandia frigida Torri (b) . 
3 Isocardia cor L. (1) 

4 Venus fasciata Don. (1) 

5 Dosinia lincta Punren (1)... 
6 Montacuta Voringi Freie (b) . 
7 Abra prismatica Monr. (b) 

8 Macoma tenuis pa Cosra * (b)ine 
9 Psammobia ferréensis Cunmn. (b) 


10 > SD eee 


11 Arcinella plicata Monv. (b) 


Pelecypoda: sum . 


12 Lunatia Montagui Fors. (b) . 

13 Cingula soluta Pui. (b) . 

14 Alvania cimicoides Fors. (0) ee 
15 Scalaria communis Lamx. (i) ee 
16 Parthenia interstincta Monv. (1) . 


| 17 Hulimella ventricosa Fors. (ae 


18 Hulima bilineata Atp. (i) 
19 Homalogyra atomus Putn.. (1) 


20 Clathurella Leufroyi Micn. (1) . 
| 21 Mangelia costata Don. (1) 

| 22 > Sp. a ihe CM 

| 23 Actaeon tornatilis L. (1) . 

| 24 Philine quadrata Woon (a) 


Gastropoda: sum . 


25 Terebratulina septentrionalis Courn. (a). . 
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Here are included only such samples or fractions in which sero-post-glas 
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immigrants are represented. 


Samples: height in + above the sea 


Coarseness of material in mm 


1 Lima Loscombi Sow. ()) 
Portlandia frigida Toren (b) 
TIsocardia cor L. (1) 


bo 


Oo. 


4 Venus fasciata Don. (1) 

5 Dosinia lincta Puren (1) 

6 Montacuta Voringi Frinie (b) 

7 Abra prismatica Mont. (b) 

8 Macoma tenwis pa Costa* (b) 

9 Psammobia ferréensis CuEMn. ()) 
sp. 

.11 Arcinella plicata Mont. (b) 


5 Alt) > 


. Pelecypoda: sum 


. 12 Lunatia Montagw Fors. (b) 

. 13 Cingula soluta Put. (1) 

. 14 Alwania cimicoides Fors. (b) 
.15 Scalaria communis Lamk. (1) 
. 16 Parthenia interstincta Monv. (1) 
.17 EHulimella ventricosa Fors. (1) 
.18 Hulima bilineata Aun. (1) 

.19 Homalogyra atomus Putt. (1) 
. 20 Clathurella Leufroyi Micu. (1) 
. 21 Mangelia costata Don. (1) 

. 22 > sp. 

. 23 Actaeon tornatilis L. (1) 

. 24 Philine quadrata Woop (a) 


. Gastropoda: sum 


. 25 Terebratulina septentrionalis Courn. (a) 


| spr 


Sero-post-glacial regressional immigrants 


spr 
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In these tables the numbers give the total of individuals found int 
7 samples analysed. For further reference, see the text. 
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Locality: height in m above the sea 
Samples: > 
Coarseness of material in mm . . 
Cardium echinatuwm L. (1)... . . 
> cf. nodosum Turt. (b) 
> cf. exiguum Get. (1) 
Laevicardium norvegicum SrencEt. (1) 
HO DESES Dee SRA Po Ss 2 13S Gs 
Lepton nitidum Tur. (1) 
Montacuta bidentata Mont. (lI). . . 


Solen sp. 


Pelecypoda: sum 


Patella vulgata L. (b) 
Tectura virginea Mitt. (b) 
Gibbula cineraria L. (b) 

> tumida Mont. (b) 


Lunatia intermedia Put. (I)... . 
Litorina obtusata L. (b) 
Onoba striata Mont. (b) 
Rissoa interrupta An. (1) 


Rissostomia membranacea Ap. (1). . 
Aporrhais pes pelecani L. (1)... . 
Clathurella linearis Monv. (1) 

Nassa reticulata L. (1) 


> Gl ied eohaee Joc; AGE eon ee ot oo 
Utriculus umbilicatus Mont. (1) 


Gastropoda: sum 


Anomia patelliformis L. (1) 
> striata Broccut (1) 

| Pecten varius L. (1) 
>»  septemradiatus Miu. (b) 


>» tigrinus Miu. (b) 
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=, | Antalis entalis L. (b) ...... | Ls i | 
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F DU ORS FAOARIG Ws (WY 5 3 a 5 8 4 set ind ele 8| — 
2 Gastropoda: sum | 272 32 [207 13872 | 148 1] 4 
® | Waldheimia cranium Mixx. (a) - 1/y 
prt Hehinus esculentus lL. ...... . — —}|— | — + = 
Echinocyamus pusillus Moun. | = —|4 3 GO ud 
ptm | Spirialis retroversus Fura. (1)... | _ — | — |—- 4) — | 
WASROS Vottonenon Wr (UY cos > 6 a 2 8 8 Ae — |— 1g | 
Bee Moangelia costata Dons (l) ee eat aes cane — | — 8)" =n 
EPhitune quadrata Woon (8) 4 2.15 ee | — |— 4| — 
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List of sub-fossil molluscs, etc., in Western Sweden, 


according to Gerard De Geer and the author. 


Abra cf. alba Woop ()) 

>» cf. nitida Min. (b) 

» prismatica Mont. (b) . 
Aciis suwpranitida Woop (I) 
Actaeon tornatilis L. (1) . 


Alvania cimicoides Fors. (b) . 


> punctura Monr. (1) 

> reticulata Monv. (1) 
Anomia aculeata lu. (b) 

>» — ephippiwm L. (b) 

> patelliformis L. (1) 

> striata Broccut (I) 
Antalis entalis L. (b) 


> striolata Stipes. (a) . 
Aporrhais pes pelecani lL. (1) . 


Arca glacialis Gray (a) 
Arcinella plicata Mont. (b). 
Astarte borealis Curmn. (a) 


> compressa Mont. (a) . 


> elliptica Brown (a) 
Axinus jlexuosus Mont. (b) 
> Sarsi Put. (b) . 
Balanus crenatus Bru. (b) 
> Hameri Asc. (a) 


> poreatus DA Costa (a) . 


Tryzom in the bibliography. 
28—170108 G.I. F. 1917. 


oat 


u Surveys of the present distribution of the species 
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in question can be 
found in Sars (1878, p. 351) and NorpGAarp (1913); see, too, the works of 
AvrRivitiius, Jerrreys, Linsesorc, Lovin, LONNBERG, MALM, PererRsEN, and 
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ft | fr prt ptm | spr | rec. | 
[ears ] 
Bittiwm reticulatwm pa Cosa (1). . .| — _ + | + a | ee 
Boreochiton marmoreus Fapr. (a). . . se i| aE ) pe ate ae es 
» ruber Lown (a) .....|/ —| + + + ae + fo 
Buceinum grénlandicum Cupmn. (a) ~} + 9) +. | 
> undatum ln (by)... 8.2 | = Wet eet oS bee + | 
Callochiton laevis PENN. (1) | _- — — = — + | 
Capulus glacialis N. Opuner. . . . .|)) + | 
> hungarieds LQ). 0.) 2 | ee + 
Cardiwm echinatum L. (1) ..... . Bs eo ae - + + 
Gino Ni. (Nes 6 ae eee ao!) == de ak ae oe 
cf. exiguum Gen. (lI) ...) —| +) + + +] + 
» cf. fasciatum Monr. (b) . . | = acs = + Bi 
cf. minimum Put. (b). . . | + | a ue 
> cf. nodosum Turt. (b) .. . eS + + + + ak 
Cingula castanea Moun. (a)......| + {| —'| 
» vlniag Pam, OM). 65 e042.) =| =| =|) =| a Boies: 
Clathurella Leufroyi Maicu. (1) . + + 
> linearis Mont. (1)... ..| — Peles 3 + eel tae 
Coecum glabrum Mont. (I)... 1...) =| — oo eer aE ae 
Corbula grove Oni Gy . 0). jn a a ee ay at Bi 
Craspedochilus marginatus PEnn. (b) . | — he Sera gee ae + ' 
Cyamium minutum Far. (b) 2...) —) = + | a a 
Cyprina wlandica L. (b). . . . «4 2) — | Bo) ae i + ae 
Diaphana expansa Jerrr. (bp) ....| — ene ee | =e = 2 
> hyalina Turr. (b).. .. .) —| + = = re 
Dosima tincta Puutan () .. ....) —| =] —} =| = 4: 
Emarginula fissura L. () ... 2...) — | — ges | + =e ak 
Hulima bilineata Aip. (1) «. 2. . oes ae 
> distorta Dusu. (I) ....../ —| —{| —]}| + a 4 
Hulimella acicula Pam. (). . . ...) —| —| #) =) = i, 
» ventricosa Fors. (1)... | | = ae a 
Gibbula cineraria L. (bh)... ....) —| +] + Ee 4c cle 
> cumida NUON s() cee) pee ee" ee ne =u 
VERO AEE FOIE: WhO Oe ea boa ai) Ga) See] Se |e a 
Homalogyra atomus Pri. (1) a BL 
Hydrobia ulvae Puny. (b) ......) —|] + + ae ae ae 
Isocardia cor L. (\) ai a 
Jeffreysia opalina Jerre. (1). ....| +] = cecal) piel, cae ie 
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Kellia suborbicularis Mont. (b) . 
Lacuna divaricata Farr. (a) . 

> pallidula pa Costa (b) . 
Lasaea rubra Monv. (1) 
Laevicardium norvegicwm SeEnGut (1) 
Leda minuta Minn. (a). . . . 
> pernula Minn. (a) 

Lepeta caeca Min. (a) . : 
Lepidoplewrus cancellatus Sow. (b) . 
> cinereus L. (1) . 
Lepton nitidum Turr. (1). 
Lima Loscombi Sow. (1) 
Litorina litorea L. (b) . 


> palliata Say (a) 
> obtusata I. (b) . 
> rudis Matron (b) 


Lophyrus albus L. (a). . . 
Lucina borealis L. (b). . . 
Lucinopsis wndata Pann. (1) . 
Lunatia grinlandica Brox. (a) . 
y intermedia Put. (1) . 
> Montagwi Fors. (1) 
Macoma baltica lL. (b). . . 
> calcaria CHEMN. (a) . 
> tenuis DA Costa (b) . 
Mactra elliptica Brown (b) 
> subtruncata DA Costa (Il) . 
Mangelia costata Don. (1) 
“Margarita grénlandica Cremn. (a) . 
» helicina Fasr. (a) . 
Modiolaria discors U. (pb). 
» laevigata Gray var. striata (a) . 
Montacuta bidentata Monv. (1) . 


> Maltzani Verxr. (a) 
> substriata Monv. (b) 
> Voringi FRreuE (b). . . 


Mya arenaria L. (b). . . . 
> truncata lL. (a)... . 
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ft fr | prt | pim | spr || “rec: 
Wiehe: CGNGS Ws (9) 3 os 6 o o a < + + qe) ap ele 
> modiolus lu. (b)...... 2.) — Beit ate joo a 
Molleria costulata Mouu. (a)... ..)| + a Se + ie 
Nacella pellucida L. (b) | + + 4 | 
Nassa mcrassata Strom (b)......| — + ae a. oe - +) 
» reticulata L. (1). + + | + ~ + 
Natica affinis Gumu. (a)... oe se) +] +] —]| —] —4] ? 
Nera: Cheasnaen® Nts (EN. Sos a 8 3 ol). se | | sees) Re ho a 
Nucula nucleus l. 1)... .... =. 41> de te shit a | + 
> tumidula Matm (b). .....;/ — | — Pees et 4 
Okosronias ots TAU Woy, (Dy 5 ss a =) == | st + | sh 
> cf. rissoides Hann. (1). . .| —|> — | io | hese at 
unidentata Monv. (b) .. .| — | | | oe de ie 
Onoba aculeus Gounp. (b) ......,| —| + +: + + a 
> striata Mont. (b).......) — aE we a. St ms 
Ostreamenwiisgluen(l)e ope i a5 eee oe + aA A: ae + 
Parthenia interstincta Mont. (I) ...-| —j| —|]| —]|] — 3b ae 
> spiralis Mont. (b) . . ...| — fel) et os we at 
ING COUCH NOS) Se SG So 2 || sp allivee aE ae a 
Wecten wslandicus Minn. (a). 4-2 2 = a + | + SE 4 a 
> septemradiatus Mimu. (b)...;| —}| — + oh =e es 
» tigvinus Minn. (b) .. 2...) = — He + + +o 
> varius L. (1) meen Wer Et a a x 
Pinhnenquadarata Woon (a)... 4-2) — | —) a an 
Pleurobranchus plumula Monv. (1). .}/ —] —| + |] —| — ss 
Polytropa lapillus L. (b).......| —| +] + a a aL 
Portlandia arctica Gray (a) .....) + | | 
> TOG Lids LORETE ())l = eet ae ne = 
> lenticula Fapr. (a)... . a es || Sy Py a 
» Os HID Maa AN wee a ==) |) ee ee ae 
Psammobia. ferroensis Cammn(b). 4.) =< | 229) =) 2) eee 
» Cesyoaraoien Crsamee (yo 5 of == | ==) te} aa oe =| 
Ptisanula limnoides N. OpunER | oar - 
Puncturella noachina Ll. (a) . . + ee ee ae + 
Rassoa inconspieva Anup. (1)... . 16.) =|) = = gel Aa a 
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Rissostomia membranacea Av. (1). 
Saxicava rugosa li. (a) . 
Scalaria communis Lamx. (1). 
Scrobicularia piperata Brun. (1) 
Siphonentalis lofotensis M. Sars (b) 
Skenea planorbis Fasr. (b) : 
Solecurtus antiquatus Puur. (1) . 
Solen ensis li. (b) 
Spirialis retroversus Firma. (1). 
Tapes awreus Gmen. (1). 
decussatus I. (1). 
» pullastra Mon. (b) 
>»  virgineus L. (1) 
Tectura virginea Mist. (b) . 
Tellimya ferruginosa Monv. (b) 
Tellina pusilla Putin. (b) . 
Terebratulina caput serpentis L. (b) 
> septentrionalis Cowrr. (a) 
Thracia papyracea Pout (1) 
> villosiuscula Maca. (b ). 
Timoclea ovata Pann. (b). 
Triforis perversa L. (1) 
Trophon clathratus L. (a) 
Turbonilla wmdistincta Mone. (!) 
> lactea I. (1) 
Turritella terebra L. (1) . 
Utriculus mammillatus Pur. () . 


> obtusus Turt. (b) 
> truncatulus Bruce. (1) 
> wumbilicatus Mont. (1) 


Waldheimia cranium Minn. (a). 
Velutina laevigata Punn. (b)’. 
Venus fasciata Don. (1) 

“> gallina L. (b) . 

Verruca Strémia Minn. (bd). . 
Vola maxima L. (1) - 

Zirphaea crispata I. (b) . 
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The position of the shell-beds examined. 
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Fig. 7. The coast-belt of Northern Bohuslan. 
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Kinige Neuigkeiten in schwedischer Mineralogie. 


Von 


Gust. HLINK. 


1. Ektropit, 
ein neues Mineral von Langbanshyttan. 


Der Name dieses Minerals ist vom Worte é&xtoom), aus- 
weichend, hergeleitet und soll darauf hindeuten, dass nicht 
alle Ergebnisse der Untersuchung die erwiinschte Genauig- 
keit besitzen. Wenn jede Untersuchung als eime Frage be- 
trachtet wird, die auf den untersuchten Gegenstand gerichtet 
ist, dann ist die Antwort, betreffend dieses Mineral, in mehre- 
ren Beziehungen unbestimmt oder ausweecichend. Das Mineral 
hat, kann man sagen, eine ausgeprigte Abgeneigtheit, tiber 
seine innigen Verhiltnisse klaren Bescheid zu geben. Es wire 
vielleicht, unter solchen Umstiinden, am ratsamsten, das Mine- 
ral eher ganz ausser acht zu lassen, als mit vollem Vorsatz 
die schon zu lange Reihe von zweifelhaften oder unvollstin- 
dig gekannten Mineralien noch zu vermehren. Wenn indes- 
sen eine solche Enthaltsamkeit nicht ausgeiibt wird, so ge- 
schieht es teils in der Uberzeugung, dass das vorliegende Mi- 
neral gar nicht zweifelhaft, sondern wohl charakterisiert ist, 
obwohl gewisse seiner Eigenschaften schwierig zu deuten sind, 
und teils in der Hoffnung, dass die Kenntnis desselben in der 
Zukunft erweitert werden wird. 

Der Ektropit ist nur emmal angetroffen worden, nimlich 
im Jahre 1915, in einer Tiefe von 120 M. in der Grube Norr- 
botten bei Langbanshyttan, in demselben Orte, wo die besten 
Inesite gefunden worden sind. Das Mineral ist seiner Form 
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nach ausserordentlich konstant und bildet kleine, braune, 
rektangulare Kristalltafeln, welche zu Krusten oder Drusen 
auf Granat angehiuft sind. Der Granat selbst ist ausgeson- 
dert in Nestern und Hohlriumen in Magneteisenstein und bil- 
det haufig grosse Kristallsticke von rhombendodekaedrischen 
Individuen und dunkel harzbrauner Farbe. Bisweilen bildet 
der Granat gréssere Platten von zusammengewachsenen Kri- 
stallen, wobei der Ektropit an deren einer Seite dicht ange- 
haiuft ist, waihrend er an der anderen Seite ganz fehlt oder 
nur als zerstreute Individuen auftritt. 

Zwar ist der Ektropit eine jiingere Bildung als die Haupt- 
masse des Granats, aber die Kristalle des erstgenannten 
sind haufig etwas eimgewachsen im letzten, und sehr kleine 
Granatkristillechen sind bisweilen auf den Ektropittafeln an- 
gewachsen, weshalb die beiden Mineralien, wenigstens teil- 
weise, gleichzeitig gebildet sind. : 

Meistens sind die Ektropitdrusen frei und rein, aber nicht 
selten sind sie in einer aschgrauen oder braunlichen, erdfor- 
migen Substanz eingebettet, welche noch nicht naher unter- 
sucht ist. Ausserdem ist das Mineral regelmissig von Schwer- 
spat und Kalkspat begleitet. Erstgenanntes Mineral bildet 
gréssere oder kleinere, wohl ausgebildete, entweder schnee- 
weisse oder wasserklare Tafeln. Der Kalkspat tritt als kleine, 
flichenreiche Kristalle auf, deren Flaichen jedoch immer matt 
und haufig dunkel gefiirbt sind. Inesit ist niemals zusammen 
mit Ektropit beobachtet worden, obwohl die beiden Mineralien 
in derselben Grube gleichzeitig vorkamen. 

Wie schon angedeutet wurde, bildet der Kktropit anschei- 
nend rektangulare Tafeln von ganz kleinen Dimensionen. Sie 
erreichen héchstens 2 mm. in Liinge, | mm. in Breite, woge- 
gen die Dicke nur unbedeutend ist und nicht 0,2 mm. itber- 
schreiten diirfte. Offenbar sind sie monohklin, dies kann aber 
nicht durch gewéhnliche goniometrische Bestimmungen konsta- 
tiert werden. In den allermeisten Fallen sind keine anderen ebenen 
Flachen als die Tafelebenen vorhanden, und auch diese sind 
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gewohnlich etwas gebogen und immer matt, oder zeigen héch- 
stens nur einen seidenen Schimmer. Die Randbegrenzung der 
Tafeln bildet fast immer nur eine unbestimmte Rundung. 
Nur als grosse Seltenheit kommen Tafeln vor, an denen man 
unter dem Mikroskop ebene Flaichenelemente in der Umran- 
dung beobachten kann, aber auch diese Flachenandeutungen 
sind immer matt. Es war mir daher nicht méglich, gewohnliche 
goniometrische Messungen vorzunehmen, sondern ich musste 
mich auf Konturmessungen unter dem Mikroskop beschranken. 
Versuche, orientierte Schnitte durch die Kristalle zu legen, miss- 
langen immer, teils wegen der Kleinheit der Individuen, teils 
weil die Kristalle sich beim Schleifen zersplittern. 

Die ganz approximativen Winkelwerte, welche also durch 
mikroskopische Profilmessungen erreicht werden konnten, sind 
folgende (lig. 1): 


M2 = 32" 50’ 
ENG ==70 anno, 
=O OUs 
Wird die Tafelebene, a, als erstes Pinakoid, {100}, ¢ als 
Basis, {001}, m als Vertikalprisma, {110}, und d als Quer- 
doma, {101}, angenommen, geben die erwiihnten Winkelwerte 
als kristallographische Konstanten: 


Qo30.3 C= 0.1 oer (he sea = Olas 4 


Die Kristalle sind somit tafelformig nach dem ersten Pina- 
koide und nach der b-Achse etwas verlingert. In der Rand- 
begrenzung der Tafeln ist nicht zu selten nur die Basis zu 
beobachten. Parallel dieser Form ist das Mineral, aller Wahr- 
scheinlichkeit nach, deutlich spaltbar. Dass die Spaltbar- 
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keit wirklich nach der Basis verlauft, ist jedoch nicht sicher 
festgestellt. Gewiss ist nur, dass sie in der Zone der b-Achse 
hegt und mit der Tafelebene einen grésseren Winkel bildet. 
Beim Zerdriicken splittern die Tafeln in Striemen oder Sten- 
gel nach der Ortoachse. Flachen von den Formen m und d 
sind nur sehr selten wahrnehmbar. 

Kalkspat wird von Ektropit deutlich geritzt, Flussspat aber 
kaum, weshalb die Harte des Minerals = 4 zu setzen ist. Es 
schwebt in einer Flissigkeit mit dem Sp. Gewicht von 2.46. 
Die Bruchflichen des Minerals sind ohne Glanz und regel- 
massige Struktur. 

Der obengenannte seidene Schimmer scheint damit im Zu- 
sammenhang zu stehen, dass die Kristalltafel unter dem Mi- 
kroskop sich hiéufig mit einer Kruste bekleidet zeigt, welche 
aus minimalen Kristallen besteht, die sich anscheinend voll- 
sttindig von den Hauptkristallen unterscheiden. Diese win- 
zigen Individuen erinnern am meisten an Rhombendodekaedern 
und wurden vorlaéufig als Granat angenommen. Wird aber 
eine soleche Kristalltafel zusammen mit ihrer bekleidenden 
Kruste in verdiinnte Salzsiure gelegt, so werden die basischen 
Bestandteile allmahlich als eine gelbe Fliissigkeit ausgelist, 
und die Kieselsiure bleibt als ein Geriist oder Skelett zuriick, 
welches nach Waschen und Trocknen schneeweiss ist, und die 
urspriingliche Form der Kristalltafel und Kruste véllig behalt. 
Die Kruste kann somit nicht aus Granat bestehen, und weil 
sie sich bei dieser Behandlung ganz thnlich verhalt, wie das 
Hauptmineral, ist es sehr wahrscheinlich, dass sie nichts an- 
deres als eine Strukturform (Drusigkeit) bei diesem ist. 

Die Farbe des Ektropits ist lichter oder dunkler braun, 
nuss- bis haarbraun, und makroskopisch ist das Mineral un- 
durchsichtig oder nur schwach kantendurchscheinend. Unter 
dem Mikroskop sind diinne Tafeln einigermassen durchschei- 
nend, gelblich und ohne deutlichen Pleochroismus. Die Licht- 
brechung ist schwach, und die Ausléschung parallel der Be- 
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grenzung der rechtangularen Begrenzung der Tafeln. Etwas 
schief gegen die Ebene der Tafel tritt eine positive Bisektrix, 
wahrscheinlich die stumpfe, aus: Hine der optischen Achsen 
tritt ausserhalb des Gesichtsfeldes des Mikroskopes aus, die 
andere ist nicht wahrnehmbar. Die Achsenebene ist parallel dem 
zweiten Pinakoide {010}. Die optische Normale fallt also mit 
der kristallographischen b-Achse zusammen, und ist auch die 
Schwingungsrichtung der kleinsten Lichtgeschwindigkeit. Die 
Brechungsexponenten o und 7’ in der Tafelebene wurden 
beide mittels der Immersionsmethode zwischen 1,62 und 1,63 
gefunden, weshalb /’ hier etwa 1,625 sein muss. 

Das Mineral ist von Dr. Natma Sautpom analysiert. Fiir die 
Analyse war nur etwa 0,6 gr. zu verwenden. Diese kleine Quan- 
titét kann ausserdem nicht als absolut rein bezeichnet werden. 
Eventuelle Verunreinigungen, Spuren von der oben angegebenen, 
erdférmigen Substanz, oder Splitter von Granat, kénnen jedoch 
gewiss keinen wesentlichen Fehler in der Analyse verur- 


sachen. Das Ergebnis der Analyse war wie folet. 


ROS ene eee Paros 0,4939 6,77 
D1 treks tat nope 100j02 0,5837 8 
ANOS Pactdien te? O18 0,0071 
OA Piatra a ote 580) ol 
Mii) eiteatees ote. 720 0,5254 | 
Ca Ol eieem aac ty 859 0,0641 oe 11,94 
IO Rate denies a4 20 0,1800 | 
Nis Osean aes bs CO 1 0,0019 
UO ee are ales Palen 
S-Metallé 2 ..) 0,19 
99,89 


Es verhalten sich somit das Wasser, die Kieselsiure und 
die Summe der basischen Bestandtheile etwa wie 7:8:12, 
weshalb die chemische Formel des Minerals heissen sollte: 

12TRO} 38 S105 87 HO Resign Qaer cabs O: 


1 Bei + 105°. 
Aus Fe-Bestimmung berechnet. 


! 
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Wie eine solche Formel strukturell zu deuten wire, mag 
dahingestellt bleiben. Jedenfalls ist dem Ektropit keine her- 
vorragende Stellung unter den Mineralien anzuweisen. Er 
muss namlich mit Hisingerit, Neotokit etc. zusammengestellt 
werden. Mit dem Karyopilit von der Harstigsgrube, welcher 
auch in dieser Gruppe zu Hause ist, diirfte der Ektropit am 
nichsten verwandt sein. Wenn diese beiden Mineralien in 
morphologischer Beziehung einander auch ganz fremd zu sein 
scheinen, deuten ihre Vorkommstweise, beide sind verhiiltniss 
massig jiingere Gebilde, zusammen mit Granat in Mangan- 
und Eisengruben, doch an, dass sie recht nahe verwandt mit 
einander sein diirften. Der Karyopilit ist jedenfalls ebenso 
gewohnlich in der Harstigsgrube, wie der Ektropit bei Lang- 
banshyttan selten ist. 


2. Katoptrit, 
ein neues Mineral vor Nordmarken. 


Im Jahre 1913 wurde von dem _ bekannten Mineralien- 
samimler, Herrn Otor Backentn in Nordmarken, an die Mine- 
ralogische Abteilung des Reichsmuseums eine Anzahl von Stufen 
mit einem Mineral eingesendet, welches beim ersten Blick 
eine auffallende Ahnlichkeit mit dem von L. J. Iannsrrém als 
Manganostibiit bezeichneten Mineral zeigte. Dieses war jedoch 
in der Mossgrube bei Nordmarken gefunden worden, wihrend 
das von Herrn Backretrin bekommene aus der eben wieder 
in Arbeit genommenen Brattforsgrube stamimte, was jeden- 
falls nicht hindert, dass die beiden Mineralien identisch sein 
kénnten. Gliicklicherweise befindet sich in der Sammlung 
des Museums geniigendes Material von Manganostibiit, um 
mit den neubekommenen eine Vergleichung zu erméglichen. 
Es zeigte sich bei einer solehen Vergileichung, dass die beiden 
Sachen nicht identisch sind. Der Manganostibiit bildet naém- 
lich nur kleine, unregelmassige Korner, in welchen keine Spalt- 
barkeit zu entdecken ist, wahrend das andere Mineral haufig 
recht deutliche Kristalle bildet und eine sehr hervortretende 
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Spaltbarkeit besitzt. Die fortgesetzte Untersuchung zeigte 
auch, dass das neuerworbene Mineral mit keinem anderen 
identisch sein kann, also wesw ist. Der Name Katoptrit ist 
hergeleitet vom Worte xdromtoov, ein Spiegel, mit Hinsicht 
auf den hohen Glanz der Spaltflachen des Minerals. 

Wie schon angegeben, kommt der Katoptrit in der Bratt- 
forserube bei Nordmarken vor. Welche Ausbreitung er da- 
selbst hat, ist nicht bekannt, doch sind recht viele Stiicke mit 
demselben gesammelt worden. Diese bestehen meistens aus kérn- 
igem Kalkstein, welcher, wenn er rein ist, weiss oder hellgrau 
ist. Meistens ist aber dieser Kalkstein mit weinzigen K6érnern 
von Magnetit und vielen anderen Mineralen dicht gespickt. 
Diese Beimengungen sind in Lagen und Streifen angehauft, 
so dass die Stufen ein fleckiges oder gerandetes Aussehen ha- 
ben. Wird eine solehe Probe mit verdiinnter Salzsiure be- 
handelt, so bekommt man nach Lésung des Kalkes einen sehr 
bunten Riickstand, in welchem, ausser dem Magnetit und dem 
Katoptrit, nichts niiher untersucht ist. Bemerkenswert ist, 
dass simtliche diese Sachen von der Séure ganz unangeeriffen 
scheinen. Es ist daher wahrscheinlich, dass viele Mineralen, 
die man Iner erwarten konnte, wie Berzelit, Barysilit, Tefroit 
u. a, nicht vorhanden sind. Auch scheinen Granat, Vesuvian 
u. a., welche z. B. bei Jakobsberg unter ganz ahnlichen Ver- 
haltnissen sehr gewéhnlich sind, hier véllig abwesend zu sein. 
Es sind wenigstens 3 verschiedene Mineralien hier vorhanden, 
welche stark doppelbrechend sind und nicht mit anderen iden- 
tifiziert werden kénnen. 

Mit solechen Sachen kommt der Katoptrit im Kalkstein zer- 
streut vor, und zwar nur als isolierte Individuen, welche in 
Grosse von winzigsten Kérnern bis zu Klumpen von fast 
Zentimeterquermass wechseln. Man kann unter den Indivi- 
duen 38 verschiedene Typen getrennt halten, Entweder sind 
sie klein oder mittelgross, d. h. erreichen héschstens ein paar 
mm. in Ausdehnung und zeigen dabei hiaufig recht gute 


Kristallbegrenzung. Diese Individuen sind einigermassen 
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isometrisch ausgebildet. Oder auch bilden die Individuen 
gréssere Tafeln, solche, die gewéhnlich mehr als 2 mm. im 
Quermass halten und nur selten andere Kristallflichen als die 
Tafelebene deutlich zeigen. Endlich kommen sie als gréssere 
Klumpen vor, die selten Kristallflachen zeigen und gewohn- 
lich von grésseren sackférmigen Vertiefungen durchléchert 
sind. Diese Klumpen sind auch oberflachlich mit Magnetit- 
kérnchen bekleidet, welche mit dem Katoptrit fest zusammen- 
gewachsen sind. Fiir Formenbestimmungen geeignete Kri- 
stalle sind also hauptsachlich nur unter den Individuen des 
ersten Typs zu suchen. Sie ditrfen weder zu klein noch zu 
gross sein. Sind sie sehr klein, geben sie allzu schwache Re- 
flexe, sind sie dagegen gross, werden die Reflexbilder gewohn- 
lich unscharf oder verdoppelt. (Gute Kristalle, welche tadel- 
lose Winkelbestemmungen gestatten, sind jedoch daraus nicht 
selten, 

Die Kristalle des Katoptrits sind monoklin. Aus folgenden 
Winkelwerten, welche am zuverliassigsten anzusehen sind, 
némlich am Kristall N:o 15 abgelesen 

Mm >a = 3152’ 

Go'G==.61 29, und: am (Krista N-o.12 

Cy GeO Ge 

ist berechnet das Achsenverhaltnis 
Gone == 0.79223: 1 048985, Pp = 18:57" 

Auf diese Konstanten bezogen, sind die am Katoptrit beo- 
bachteten Formen folgende, Fig. 2—4: 

a {100}, b {010}, © {001}, m {110}, 7 {210}, m {120}, d {012}, 
2 1032),70 (212) pe (252) eq (272) und % {212}. 

Die Ubereinstimmung zwischen beobachteten und berech- 
neten Winkelwerten geht aus foleender Zusammenstellung 


hervor. 
Anzahl. Differenzen. Mittel. Berechnet. 
Ge Oz= 10 — 23' 90° 2,6" 90° — 
Cay 22 — 6 PAA! AN SN 


He == 10 —d5l' 37 47,8" at 52° 
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Anzahl. Differenzen. Mittel. Berechnet. 
m:b= 3 — 27' D2 ul paleo 
V0 — ll’ Oval: 32 44’ 
Med == 16 — 30’ DieazaleGy D7 6 
Ca == ail! CS 4067 (ieoy BYE 
C0 — 15’ 90 = 90° = 
di ¢ == i — 13° 20! Look 
ep 6 Ihe: 16 23,1" 16 29° 
Ceres 2. — 3’ EE)! Ame 
OR) = 10 I 1KGy nels (T20" 
Di O= ‘4 — 9! 56° 3,2’ D6 2’ 
OG | 3 — 48’ 44 30! 44° 22° 
‘ii Mieee > es) — 25! aD OG. Oey sy 
ye — DL 19’ Olas 
UG & 30° 79° 18,30 (Eva 

Oo 4 — 48’ Mh ae 67° 19’ 


Wie aus den Fig. 2 und 4 ersichtlich, sind die Kristalle des 
Katoptrits gewéhnlich tafelformig nach dem zweiten Pinakoide, 
b. Diese Gestaltung der Kristalle macht sich besonders an grisse- 
ren Individuen geltend, welche sich dem zweiten T'ypus nahern, 
Fig. 4. Solche WKristalle sind verhaltnismassig arm an Formen, 
indem die Basis und deren Zone mit dem zweiten Pinakoide 
fehlt. Diejenigen Flachen, nach welchen diese Kristalle tafel- 
artig gebildet sind, zeichnen sich in der Regel durch Uneben- 
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heit und schwachen Glanz aus. Kleinere Kristalle, welche 
auch tafelformig nach demselben Pinakoide sind, zeigen hau- 
fig. die Gestaltung, welche aus Fig. 2. ersichtlich ist. Sie 
sind auch verlangert in der Richtung senkrecht gegen das 
erste Pinakoid, a, und dies bisweilen so extrem, dass die Flachen 
des genannten Pinakoids in der Vertikalzone ganz kurz wer- 
den. Aber auch wenn diese Flachen sehr klein sind, geben 
sie doch die allerbesten Reflexe, denn diese Flachen sind im- 
mer die vollkommensten von allen, die an diesen Kristallen 
vorkommen. Nach denselben verléuft auch die sehr vollkom- 
mene Spaltbarkeit des Minerals. Die Flachen der Vertikal- 
prismen, m, / und », sind immer untergeordnet und schmal, 


jedoch recht deutlch, besonders das Grundprisma m. Die 


Basis kommt haufig vor und deren Flachen sind oft recht 
ansehnlich, jedoch nicht immer eben und glanzend. Die Kh- 
nodomen, @ und e, kommen immer nur mit sehr schmalen 
Flachen vor. Die pyramidalen Formen, 0, p und g, haben 
zwar eine andere Neigung gegen die Vertikalachse wie die 
Basis und die Klinodomen, jedoch kénnen diese beiden Zonen 
leicht verwechselt werden. Die pyramidale Zone ist indessen 
bei weitem mehr konstant wie jene, welche hautig fehlt, Fig. 
4. Unter den pyramidalen Formen ist immer 0 vorherrschend 
und hautig allein vorhanden, aber auch p kommt haufig vor, 
wogegen y selten ist. Wie diese Zone vorherrschend ausge- 
bildet sein kann, wird aus Fig. 3 ersichtlich. Die unter- 
geordnetste Horm, welche an diesen Kristallen bestimmt 
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wurde, ist die Pyramide 7, welche zwar nicht gerade selten 
sein diirfte, deren Flachen jedoch immer sehr klein und schwie- 
rig zu beobachten sind. 

Im Katoprit findet Spaltbarkeit nur nach emer Richtung 
statt, ndmlich parallel dem ersten Pinakoide, a {100}. Die- 
selbe ist aber derart ausgeprigt, dass das Mineral sich fast 
wie ein Glimmer verhaélt. Es kann in sehr diinne Blattchen 
geteilt werden, die jedoch nicht biegsam oder elastich, sondern 
sehr spréde sind. Apatit wird von dem Mineral leicht geritzt, 
Keldspat aber nicht, so dass die Hdrte etwa 95.5 zu setzen Ist. 
Spec. Gewicht = 4.5 (bestimmt von Dr. Mauzertus). 


Fig. 4. 


Die Farbe des Katoptrits ist eisen- oder rabenschwarz und 
der Glanz ausgepragt metallisch. Besonders die Spalttlachen 
reflektieren das Licht energisch (daher der Name), wobei 
diinnste Splitter Licht von feurig roter Farbe durchlassen. 
Sonst ist das Mineral fast opak. Es ist sehr schwierig, durch 
Schleifen geniigend diinne Plattchen herzustellen, um die 
optischen Verhaltnisse des Minerals erforschen zu kénnen. 
Solche Beobachtungen sind von Herrn Prof. P. QuENsSEL freund- 
lichst angestellt worden, und dabei ist folgendes gefunden 
worden. Die Ebene der optischen Achsen fallt mit der Sym- 
metrieebene, 4, zusammen. Die erste, negative, Mittellinie 
(spitze Bisektrix) bildet mit den Spaltrissen einen Winkel 


ee 
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von 14—15 (ob im spitzen oder stumpfen £-Winkel ist unge- 
wiss). Der Achsenwinkel ist kletn und kann 25° nicht iiber- 
steigen. Die Dispersion des Lichtes ist geneigt, stark und im 
Sinne 9 > v. Der Pleochroismus ist stark; in Spaltblattchen 
findet die grisste Absorption parallel der Achsenebene statt 
mit dunkel rotbrauner Achsenfarbe, parallel der optischen 
Normalen ist die Farbe rotgelb. 

Die Analyse ist von Dr. R. Mavzentus ausgefiihrt, was fiir 
Nicht 
weniger als 4 Sonderanalysen wurden durchgefithrt, und zwar 
an folgenden Mengen von Material: I 0.391 gr. I 0.3802 
Prelib Ou voter, und 1V.0.267- er: 


die Zuverlassigkeit der Ergebnisse geniigend biirgt. 


I I iL IV  Mittel Quot. 
SiO, 7.62 7.89 —  — (yl See 0099 2 
Sb, 0, 20.99 20.52 —°  — 20.76 G60 i! 
Al,O, — 950 —  — 9.50 0.093 | 
FeO, 3.69 347 «=~ == 3.58 0.022) 
FeO == — 244 . — 2.44 0.034 
MnO. 52.57 9266 — — 52.61 0.742, , 
MgO . — 306 — — 3.06 0.076 { 
CaO 0.46 O71 —  — 0.58 0.010 | 
ile Outzg4 peal = PLOT on Se OSE O.11 — 

100.3 
Es verhalten sich also 
SiO obese = al 6), OewOpa2s der? <4, 


Eine chemische Formel hieraus herzuleiten, ist, wie auch 
Dr. Mavuzeuivs hervorhebt, nur misslich: man kennt bis jetzt 
keine andere Substanz mit solchen Bestandteilen und im sol- 
chen Mengenverhiltnissen. Zwar besteht z. B. Braunit aus 
Kieselsiure in abnormen Verhaltnissen, hier tritt aber der 
Mangan z. T. héher oxydiert auf. Dies ist auch der Fall im 
Langbanit, in welchem ausserdem auch Antimon eingeht. 
Man hat ja versucht, dieses Mineral auch der Zusammenset- 
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mine nach mit Kisenglanz in Beziehung zu bringen und 
dies ist vielleicht der richtige Weg, um so mehr, als im 
Katoprit auch 'Tonerde (und Hisenoxyd) vorhanden ist. Der 
Langbanit ist jedenfalls mit dem Hisenglanz morphologisch 
nahe verwandt, was bei dem Katoprit absolut nicht der 
Fall ist. 

Anfianglich wurde vorausgesetzt, dass das hier beschrie- 
bene Mineral mit dem Manganostibiit identisch sein kénnte. 
Hin anderes von den vielen Mineralien IGELstRéMs ist der 
Hematostibiit von Sjégrufvan. Auch von diesem Mineral fin- 
det sich in der Sammlung des Reichmuseums ein kleines 
Stiick, und es hat sich gezeigt, dass dies Mineral so abnlich 
dem Katoprit ist, dass diese beiden Mineralien identisch sein 
kénnten. Der Hematostibut halt aber, nach der Analyse 
IauLstROMS, weder Kieselsiure noch Thonerde, dagegen 37.2 % 
Sb,O,, gegen nur 20.76% im Katoptrit. Ausserdem ist der 
Hematostibit, laut optischer Untersuchung von KH. BERTRAND, 
rhombisch. Sind diese Angaben richtig, kénnen die beiden 
Mineralien nicht identisch sein — sind sie aber unrichtig, 
dann hat der Name Hematostibiit keine berechtigte Prioritat. 


3. Margarosanit, 
von Langbanshyttan. 


Schon im Sommer 1915 erhielt ich von Langbanshyttan 
Proben eines schénen Minerals, welches in den dortigen Gru- 
ben nicht frither beobachtet worden war. Auch mir war dies 
Mineral, das sich besonders durch schneeweisse Farbe und 
hohen Perlmutterglanz sowie auch durch eine auttallende 
Schwere auszeichnete, unbekannt. Letztgenannte Higenschaft 
deutete darauf hin, dass das Mineral in erheblicher Menge 
Blei enthalten diirfte, was auch durch Versuche dargetan 
wurde, sowie auch, dass ein Silikat vorlag. Hine vollstind- 
ge Analyse wurde von R. Mavuzenrus ausgefiihrt, wodurch 
die Zusammensetzung als diejenige eines Metasilikats von Blei 
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und Calcium festgestellt wurde. Die ganze Tracht des Mine- 
rals deutete darauf hin, dass es nur mit den Gliedern der 
Pyroxengruppe in niéherer Beziehung stehen konnte, und unter 
den Pyroxenmineralien war es der Wollastonit, mit welchem 
es die grésste Ahnlichkeit zeigte. Es war um so mehr auf 
eime Verwandtschaft mit dem Wollastonit zu schliessen, als 
schon friither ein reines Bleimetasilikat, Alamosit von Sonora 
in Mexico, als ein Bleiwollastonit beschrieben worden war. ! 
Unser Mineral wurde also vorliufig als ein newes, bestehend 
aus 1 Molekyl Alamosit und 2 Moleklylen Wollastonit. be- 
trachtet, was, wie wir spiter finden werden, der Analyse 
genau entspricht. Die na&here Untersuchung wurde indessen 
in der Erwartung, dass besseres Material zu bekommen sein 
kénnte, aufgeschoben. Inzwischen erschien? die Beschreibung 
von W. E. Forp und W. M. Brapury tiber Margarosanit, ein 
neues Mineral von Franklin, N. J. Nachdem diese Beschrei- 
bung mir bekannt wurde, konnte ich nicht daran zweifeln, 
dass mein neues Mineral mit dem amerikanischen identisch 
sein miisse. Die Zusammensetzung, welche die amerikanischen 
Forscher gefunden hatten, stimmt véllig mit derjenigen von 
Dr. Mavzuiius angegebenen iiberein. Auch die physikalischen 
Kigenschaften sind, soweit sie erforscht wurden, bei den beiden 
Mineralien ganz fhnlich. Doch glaubte ich konstatieren zu 
kénnen, dass das schwedische Mineral nicht nur quantitativ 
sonder auch qualitativ dem amerikanischen iiberlegen sei, und 
dass es somit méglich wire, durch eingehendere Untersuchung 
des ersteren die Kenntnis des Minerals nicht unwesentlich 
erweitern zu kénnen. 

Der Margarosanit ist bei Langbanshyttan in »Lukas Ort» 
und Bjelkes Schacht in einer Tiefe von 186 M. gefunden. Er 
kam dort zusammen mit Nasonit® vor. Die beiden Minera- 
lien sind jedoch sehr selten an derselben Stufe vorhanden. 
Die Stufen mit den resp. Mineralien sehen indessen einander 


1 Americ. Journ. of Se. 27, 1909, 399. 
al > ye 425 LNG D9: 
3 Vel G. F. F. 38. 1916, s. 473. 
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sehr dhnlich aus. Sie sind kreideweiss, welche Farbe durch 
ein sehr zartes, filziges Mineral bedingt ist, das tiberall in 
Spalten und Hohlraéumen zwischen den anderen Mineralien 
auftritt. Uberhaupt kommt es aber nur sehr sparlich vor, 
und seine Natur ist noch nicht naher untersucht worden. 

In welcher Beziehung der Margarosanit als Bildung zu den 
gewohnlichen Mineralien der Grube steht, ist aus den gesam- 
melten Stufen gar nicht zu beurtheilen. Keine Spur von sol- 
chen Mineralien, wie Mangan- oder Hisenerze, Granat, Dolo- 
mit u.s. w. kommt an den Stufen vor. Nur Schefferit ist 
ein steter Begleiter des’ Margarosanits; dieser Schefferit ist 
aber wesentlich verschieden von dem hier sonst gewéhnlichen 
Typus dieses Minerals. Er bildet anscheinend dichte Massen 
indem die Korner so klein und innig mit einander verbunden 
sind, dass das Gebilde fast massenférmig aussieht. Solche 
Schefferitmassen bilden bald unregelmassige Klumpen, bald 
ausgezogene Streifen oder Platten. Oberflachlich sind sie 
mehr locker zusammengesetzt, die Kérner etwas grésser und 
mit dem oben genannten, filzigen Mineral untermengt. Noch 
ein anderes (oder vielleicht dasselbe) faseriges Mineral kommt 
bisweilen hier in Spalten und kleinen Hohlriumen vor, wel- 
ches sich dadurch von jenem zu unterscheiden scheint, dass 
die Fasern nicht gebogen und matt sind, wahrend das filzige 
Gebilde etwa seidenen Glanz besitzt. Der Schefferit ist dun- 
kelbraun, gréssere Koérner bisweilen ziemlich klar und rubin- 
rot gefarbt. Die dichten Massen des Schefferits bilden das 
Geriist, auf welchem der Margarosanit gebaut ist, und ist 
somit alter als dieser. Die in filzigem Minerale gehiillten Kér- 
ner sind dagegen jiinger. 

Ein drittes Mineral, das bei der Bildung des Margarosanits 
eine Role gespielt hat, ist Apophyllit. Derselbe bildet hier 
entweder blattrige Massen von bis Dezimeterbreite, in wel- 
chen haufig Stengel von Margarosanit eingewachsen sind, oder 
auch bildet er bis zentimetergrosse, nach der Basis tafelfor- 


mige Kristalle. Sie sind 1/2—1'/s so dick wie breit und aus- 
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ser der Basis von den Formen {111} und {100} begrenzt. Die 


Flachen sind glinzend aber nicht ganz eben; das Mineral 
ist farblos aber etwas triib. 

Noch drei andere Mineralien kommen, obwohl seltener, zu- 
sammen mit dem Margarosanit vor, némlich Kalkspat, Naso- 
nit und Thaumasit. Der Kalkspat ist grossspitig, etwas gelb- 
hich und fiillt Spaltenréume im Schefferit aus. Der Nasonit 
bildet kleine kugelf6rmige Aggregate, und ist nur an einer 
Stufe mit Margarosanit beobachtet. Auch der Thaumasit 
kommt nur an einer Margarosanitstufe vor und fiillt als locke- 
res Ageregat von kleinen Kristallstiulen die Ritume zwischen 
Margarosanitstengeln aus. 

Obwohl anzunehmen ist, dass unser Mineral in der Grube 
nur auf einem sehr beschrankten Bezirk vorgekommen ist, 
muss es doch daselbt verhiltnisméssig reichlich vorhanden 
gewesen sein. Haufig bestehen die Stufen nur aus Margaro- 
sanit, und kénnen 1 kg. und mehr wiegen. Das Mineral bil- 
det immer Kristallstengel welche eine Lange von 2 cm. und 
eine Dicke von 2 mm. erreichen kénnen. In der Regel strahlen 
mehrere solche von einem Punkte aus, oder auch scheinen sie 
ganz unregelmiassig orientiert. Gewéhnlich sind sie dicht an 
einander ohne Zwischenréume angelagert, fast eben so hiiufig 
sind sie aber locker angehiuft, so dass zwischen den Indivi- 
duen leere Raéume vorhanden sind. In solehen Zwischenrau- 
men kommen hiaufig die oben erwihnten Apophyllitafeln vor. 

Die Margarosanitstengel sind fiir kristallographische Be- 
stimmungen sehr ungeeignet. Die Enden sind immer gerun- 
det, und ebene Flachen (Spaltflachen ausgenommen) kommen 
nicht vor. Auch in der Lingenzone der Stengel lassen sich 
die Formen nicht bestimmen. Die Flachen sind sehr stark 
gestreift und auch gebogen. Sie sind ausserdem gewéhnlich 
matt und mit einer dunklen Rinde versehen, also schwarz 
oder wenigstens gelb bis braun. Die einzigen Flichen, welche 
glanzend sind, sind die Spaltflachen. Solche kommen jedoch 


immer vor: die Stengel sind der Linge nach nur in emer 
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Richtung spaltbar und die Spaltflichen nach dieser Richtung 
tragen den Perlmutterglanz, welcher den Namen des Minerals 
veranlasst hat, welcher aber fast eben so gut als silbern be- 
zeichnet werden kénnte. 

Ware nicht anderes Material als das oben beschriebene vor- 
handen gewesen, dann waren die kristallographischen Ver- 
hiltnisse des Margarosanits unbekannt geblieben, denn das 
amerikanische Material diirfte noch ungiinstiger sein. Gliick- 
licherweise ist es mir gelungen, ein paar kleine Stufen 
zu erwerben, die einige wohlausgebildete Iristalle trugen, 
an welchen alle nétigen Bestimmungen ausgefiithrt werden 
konnten. Genannte Stufen sind von ganz anderer Natur 
als die vorher beschriebenen. Auf einer Unterlage von 
Ganggesteim aus Pyroxen und Granat(?) kommen Drusen von 
sehr formenreichen, wasserhellen Schwerspatkristallen sowie 
auch Kristalle von Kalkspat und Hisenglanz vor. Diese Dru- 
sen sind zum Teil mit einer amorphen, meerschaumihnlichen 
Substanz bedeckt. Als jiingste Bildung kommen hier kleine 
Biischel von stark gldnzenden Margarosamtkristallen vor. 
Die meisten waren jedoch nach einer Spaltbarkeit schief ge- 
gen die Stengelrichtung abgebrochen. Nur zwei Individuen 
waren unbeschadigt, welche die nétigen Winkelbestimmungen 
ermoglichten. 

Der Margarosanit ist, wie es auch die Herren Forp und 
Brapiey fiir wahrscheinlich hielten, triklin. Am zweckmiis- 
sigsten werden die Kristalle derartig orientiert, dass die 
Stengelrichtung als die Vertikalzone angenommen wird. 
Diejenige Richtung in dieser Zone, nach welcher das Mineral 
gipsartig spaltbar ist, fallt mit dem zwetten Pinakoid, {010}, 
zusammen. Ferner ist das Mineral fast eben so deutlich 
spaltbar nach eimer gegen die Vertikalachse sehr schraigen 
Richtung, welche als Basis, {001} angenommen wird. Ein 
gut entwickeltes Flachenpaar, welches in der Vertikalzone 
mit dem zweiten Pinakoide einen Winkel von nahezu 90° 
bildet, wird endlich als erstes Pinakoid, {100} gesetzt. Die 
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drei Pinakoide sind somit gegeben, und ihre drei Flachenwin- 
kel sind mit erwiinschter Genanigkeit @emessen, naimlich: 
Be (VOL (O10) == 79° 8’ 
B= (O0OE) 2 (100) = 51° 49" und 
C = (100): (010) = 88° 10’. 


Hieraus wird die Achsenschiete berechnet: 

C= 14 3 paw 20 Und y= 18°53: 

Die Ixanten (100):(010) und (001):(010) werden je von 
einer Fliche abgestumpft, welche als (110) und (011) festge- 
stellt wird, und bilden mit dem Pinakoide (010) die Winkel 
von 54°42’ und 50°6’. Diese Werte geben das Achsenver- 


haltnis: 
a:b:c = 0.74993: 1= 1.2849. 


An den Kristallen Fig. 5 kommen noch ein paar Formen 
vor, namlich » das linke Vertikalprisma {110} und e, welche 
als {034} angenommen ist. Diese Formen bilden mit dem 
Pinakoide (010) Winkel von 60°30’ und 46°7’. Die Form e 
ist jedoch nur durch eine so schwache Abstumpfung vor- 
-getreten, dass die Bestimmung nicht als ganz sicher ange- 


geben werden kann. 
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Die Formenkombination des Margarosanits ist also: 

a {100}, b {010}, m {110}, » {110}, ¢ {001}, d {011} und 
é {034\(?). 

Der Margarosanit ist ein auffallend weiches Mineral: zwar 
wird er nicht von Gips geritzt, mit Leichtigkeit aber von 
Kalkspat. Seine Hdrte ist also = 2.5 zu setzen. Das Mine- 
ral ist wenigstens nach drei Richtungen deutlich spaltbar. Die 
Spaltbarkeit nach b {010} ist ausserordentlich hervorragend, 
so dass nach derselben die diinnsten Lamellen sich ablésen. 
Jede solche Lamelle zeigt, unter dem Mikroskope betrachtet, 
immer wenigstens zwei verschiedene Systeme von Spaltris- 
sen. Die deutlichsten derselben sind durch die basische Spalt- 
barkeit hervorgerufen. Sie bilden an der Vordersezte der Vertikal- 
achse mit dieser einen Winkel = die Achsenschiefe 6 =50° 28’. 
Nach dieser Spaltbarkeit werden die Kristallstengel sehr leicht 
gebrochen, doch ist diese nicht so deutlich, wie diejenige nach 6. 
Die Spaltrisse des zweiten Systems bilden an der Riichsecte 
mit der Vertikalachse etwa denselben Winkel, niimlich 51° 30’. 
Diese Spaltbarkeit, welche fast eben so deutlich ist, wie die- 
jenige nach der Basis, muss nach einer Form {504} verlaufen, 
welche als Kristallfliche nicht beobachtet worden ist. Die 
Spaltrisse von den beiden Richtungen bilden folglch mit 
einander Winkel von 782’ oder 101°58', was sehr genau 
mit den von den Herren orp und Brapiey gefundenen Wer- 
ten, nimlich 78 und 1027, stimmt. Noch ist zu erwihnen, dass 
in denselben Lamellen bisweilen auch Risse nach der Verti- 
kalachse zu sehen sind. Dieselben sind jedoch weniger deut- 
lich und bezeichnen vielleicht nur Translationserscheinungen 
u. dergl. Die hier geschilderten Spaltbarkeitsverhaltnisse sowie 
auch die optische Orientierung in den betreffenden Lamellen 
sind in Fig. 6 veranschaulicht. 

Wenn das Mineral ohne Spalten oder Risse ist, ist es vollig 
farblos und wasserhell. Gewdéhnlich sind aber die Stengel 
von Rissen dicht durchsetzt, die das Licht zuriickwerfen, so 
dass das Mineral blendend weiss erscheint. Besonders an 
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den Spaltfliichen ist der Glanz ausserordentlich. Man kann 
ihn nicht schlechthin perlmutterartig nennen, denn diese 
Art von Glanz muss ja etwas Ivisieren hervorbringen. Man 
kommt gewiss der Wahrheit naher, wenn man sagt, dass der 
Glanz des Margarosanits die Mitte zwischen Perlmutter- und 
Silberglanz hilt. 

In den Spaltenlamellen nach dem zweiten Pinakoide sind 
auch folgenden optische Beobachtungen zu machen. Die 
Schwingungsrichtung der sleinsten Lichtgeschwindigkeit, c’ 
bildet mit der Vertikalachse im spitzen (-Winkel einen Win- 
kel von 8 40’. Die entgegengesetzte Schwingungsrichtung, 
a fillt anscheinend mit der optischen Achsenebene zusam- 
men, welche somit etwa senkrecht gegen die Lamellenebene 
gerichtet ist. Nur eine der optischen Achsen ist wahrnehm- 
bar, und tritt gleich ausserhalb des Gesichtsfeldes hervor. 
Wahrscheinlich ist es die Halbierungslinie des stumpfen Ach- 
senwinkels, welche am nachsten senkrecht gegen die Lamel- 
lenebene steht. In diesem Falle ist das Mineral optisch po- 
siti. 

Das Sp. Gewicht des Margarosanits ist von Dr. R. Mavze- 
Lius = 4.39 gefunden. Er hat auch die chemische Zusammen- 
setzung des Minerals ermittelt, und teilt iiber die Léslichkeit 
und Schmelzbarkeit desselben folgendes mit: »Das Mineral 
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wird leicht und vollstaéndig von verdiinnter Salpeterséure zu 
einer Fliissigkeit gelést, welche bei Verdampfung gelatiniert. 
Beim Luftzutritt iiber dem Geblise geglitht, schmilzt es zu 
einer dunkel lilafarbenen Emaille.» 

Nachdem das Analysenmaterial durch Methylenjodid von 
ein wenig beigemengtem Kalkspat getrennt war, lieferte die 


Analyse folgende Ergebnisse: 


HO), eee 5 OAT ee a Os ee 
PbO & 11 Then oo ee ORL Se 
LINO) 28s.) Pica) 2 hd eee 
MOO G29, 23 69020 4 eae ee Oe 
CEOS ar sree en ORE Fe ah ao MOEBGP 
aati: te tak. Ga 2.000 sere eee) oe 
He Or te al 2 case ak Oe an se er O00 
99.90 


Wird der kleine Wassergehalt unberiicksichtigt gelassen, 
verhalten sich somit Si0,: RO = 0.573 :-0.589 = 1: 1.02. Ferner 
verhalten sich PbO: CaO sehr nahe wie 1:2. Die chemische 
Formel des Minerals wird also 

PbCa,(Si0,)s 


oder eine Verbindung von 1 Molekiil Bleimetasilikat mit 2 


Molekiilen Calciummetasilikat. 


Diese Zusammensetzung bringt den Margarosanit unbedingt — 


mit den Mineralien der Pyroxengruppe zusammen. Die an- 
fiingliche Ansicht aber, dass er mit dem Wollastonit am 


nichsten verwandt sei, kann nicht so unbedingt festgehalten — 


werden. Die Tatsache, dass der Margarosanit triklin ist, und 
dass seine Spaltbarkeitsverhiltnisse mit denen des Wollasto- 
nits nicht vereinbar sind, kénnen nicht verkannt werden. 
Eben so wenig scheint unser Mineral mit den triklinen Glie- 


dern der Pyroxengruppe, Rhodonit und Babingtonit, in naihere — 


Beziehung zu bringen zu sein. Zur Zeit scheint nichts anders 
mu tun zu sein, als den Margarosanit in der Pyroxengruppe 
fiir sich allein stehend zu betrachten. 


FG OA 


=" 
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4, Thaumasit 


von Langbanshyttan. 


Gelegentlich einer Untersuchung schwedischer Karbonat- 
mineralien wurde meine Aufmerksamkeit auf eine Stufe in 
der Sammlung des Professors A. HamBura gerichtet, welche 
als Aragonit etikettiert war. Das Hauptmineral dieser Stufe 
zeigte jedoch eine auffallende Ahnlichkeit mit Thaumasit 
von West Paterson und von der Hisengrube bei Skottvang. 
Durch chemische Versuche wurde auch leicht konstatiert, dass 
hier wirklich Thaumasit vorlag, und es war somit ein neues 
Vorkommen dieses seltenen Minerals nachgewiesen. 

Es braucht nicht geleugnet zu werden, dass diese Stufe 
einst in meinem Besitz war, und dass sie im Jahre 1894 von 
HAMBERG erworben wurde. Zu dieser Zeit war kein anderer 
Thaumasit bekannt, als der derbe von Bjelkes Grube bei Are- 
skutan' und von Kjoland in Kalls Kirchspiel,? Jamtland. 
Das Mineral auf der Stufe von Langbanshyttan hat aber keine 
Ahnlichkeit mit solchem derben Thaumasit, wogegen es mit 
strahligem Aragonit, welcher bei Langbanshyttan nicht selten 
vorkommt, nahe zu vergleichen ist. Das Verkennen des Mine- 
rals ist also leicht erklirlich. 

Ausser den beiden genannten Vorkommen in Jimtland war 
frither nur noch ein schwedischer Fundort fiir Thaumasit be- 
kannt, nimlich Skottvang in Sédermanland.* Langbanshyttan 
ist somit das verte schwedische Thaumasitvorkommen. Im 
Auslande ist das Mineral nur bei West Paterson, N. J., und 
in Beaver County, in Utah+* gefunden. 

Die Stufe, deren Schicksal oben geschildert wurde, ist nicht 
nur dadurch bemerkenswert, dass sie der erste Vertreter eines 
neuen Mineralvorkommens ist, sondern vielmehr dadurch, dass 


1 Ofvers. Vet. Ak. Férh. 1878, N:r 9, s. 34. 
2—Geol. HF. BH. 12, 20. 

aeesro es > 19) 307: 

4 Americ. Journ. of Sc. 31. 1911, s. 131. 
30—170108. G. F. F. 1917. 
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das darauf vorkommende Material von Thaumasit derartig war, 
dass die kristallographischen Verhiltnisse des Minerals, welche 
bis jetzt unbekannt waren, bestimmt werden konnten. 

Die Stufe, welche etwa die Dimensionen 9 x 8 x 6 cm er- 
reicht, besteht der Hauptmasse nach aus braungrauem Quarz 
mit kleinsplittrigem Gefiige. Dieser Quarz steht offenbar anf 
der Grenze zu dem bei Langbanshyttan gewoéhnlichen Hisen- 
kiesel, obwohl die rote Farbe bei demselben bei weitem nicht 
so ausgepragt ist, wie bei jenem. Line Seite des Stiickes ist 
gegen einen grésseren Hohlraum gerichtet gewesen, und hier 
ist der Quarz mit einer Kruste von gelbbraunem Granat be- 
kleidet, welcher bisweilen schimmernde Ikositetraederflichen 
zeigt. In der Granatkruste kommen spirlich kleine Individuen 
von Eisenglanz mit rhomboedrischer Absonderung vor, welcher 
gleichzeitig mit dem Granat gebildet zu sein scheint. Spiter 
hat sich wieder eine Kruste von Apophyllit abgesetzt. Diese 
besteht aus dicht angehiuften, meistens stark gerundeten, 
kleinen Kristallen, an denen nur ausnahmsweise die gewohn-— 
lichen Formen {111}, {100} und {001} deutlich wahrnehmbar 
sind. Das Mineral ist farblos oder graulich tribe. Als 
jiingste Bildung auf oder zwischen den Apophyllitindividuen | 
erscheint der Zhaumasit. Es ist bemerkenswert, dass der 
Thaumasit fast tiberall, mit alleiniger Ausnahme von Beaver | 
County und méglicherweise der Bjelkesgrube, zusammen mit: 
Apophyllit vorkommt. ; 
Bald bildet das Mineral lockere, schneeweisse Anhaufungen 
von kleinen, wasserhellen Kristallstengeln, welche makrosko- 
pisch denjenigen von West Paterson und Skottvang ganz 
ahnlich sind, bald bildet es etwas gréssere, auf dem Apophyllit 
gewachsene Kristalle. 

Die kleinen, zusammengepackten Individuen sind beziiglich 
einander und der Unterlage ganz unregelmissig orientiert und 
haften so lose zusammen, dass sie sogar beim Schiitteln der 
Stufe zum Teil sich von einander trennen. Sie erreichen nur 
selten ein paar mm in der Linge und ein Quermass von 0. 
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mm. In der Lingenzone sind sie von einem hexagonalen 
Prisma begrenzt, dessen F lichen stark gestreift sind. Am 
gewohnlichsten sind sie an den Enden nur von der Basis be- 
grenzt, deren Flichen hiiufig eben und glanzend sind. Die 
Basis wird jedoch nicht selten von Pyramidenflachen umgeben, 
welche der Liinge nach, also parallel der Basiskante, gestreift 
sind. Bisweilen erreichen die Pyramidenflichen eine solche 
Grésse, dass die Basis stark zuriicktritt oder sogar verschwin- 
det. Etwaige rhomboedrische Anordnungen der Pyramiden- 
flichen sind nicht wahrgenommen, weshalb es héchst wahr- 
scheinlich ist, dass die Kristalle hexagonal, nicht rhombo- 
edrich, sind. Genaue Winkelbestimmungen lassen sich an 
diesen Kristallen nicht erzielen, teils wegen der kleinen Di- 
mensionen der Individuen, teils wegen der Streifung der Py- 
ramidenflaichen. 

Die grésseren Thaumasitkristalle, welche am Apophyllit mehr 
einzeln aufgewachsen vorkommen, kénnen eine Linge von 6 
mm und ein Quermass von 2 mm erreichen. Sie zeigen ver- 
hiltnismissig dieselbe Ausbildung wie die vorigen, die Py- 
ramidentlichen an ihnen sind jedoch viel seltener. Nur ein paar 
Individuen sind angetroffen, an denen zuverlissige Winkel- 
bestimmungen ausgefiihrt werden konnten. An einem dersel- 
ben wurde gemessen: 

(1011) (1010) = 42° 24" und (0111): (0110) = "42° 26% 
Das Mittel dieser etwa gleichwertigen Winkel, 42° 25’. 
wird als Fundamentalwinkel genommen, oder 
(1011) : (0001) = 47° 35’. 
Hieraus geht das Achsenverhaltnis: 
ace 1 50,9479 hervor. 


Die an Thaumasitkristallen beobachteten Formen sind also 


nur 


m {1010}, ¢ {0001} und {1011}, Fig. 7. 
Auch diese grésseren Thaumasitkristalle sind an den Pris- 
menflachen so stark gestreift, dass bier keine zuverlissigen 
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Winkelwerten erzielt werden kénnen. Nur soviel ist festge- 
stellt, dass in der Vertikalzone keine anderen Formen, als 
das Grundprisma, m, vorkommen. Die Basisflachen sind in 
der Regel nur scheinbar homogen und glainzend, weil sie nur 
selten einfache und scharfe Reflexe geben. 

Im allgemeinen sind auch diese Thaumasitkristalle klar und 
farblos. Bisweilen kommen indessen Individuen vor, welche 
im oberen Teile, also niher dem freien Ende, triib oder milch- 
weiss erscheinen. Unter diesem triiben Kopf der Kristalle 
sind sie wieder farblos. Die Prismenflachen erscheinen nicht 
selten bei den triiben Teilen der Kristalle wie geatzt oder 
zerfressen, wodurch gleichsam eine Einengung der Saulen ent- 
steht. 

Obiges wurde im Jahre 1911 geschrieben, als nur eine Stufe 
mit Thaumasit von Langbanshyttan bekannt war. Nachher 
haben sich die Verhaltnisse in dieser Beziehung vollstandig 
verdndert. Im Jahre 1912 und besonders 1913 ist in den 
Gruben bei Langbanshyttan das Mineral massenhaft vorge- 
kommen, so dass loses Material literweise gesammelt wurde. 

Nach Angabe kam das Mineral in »Lundstréms Ort», Tiefe 
90 m. vor und scheint ausschliesslich an ein Ganggestein von 
Granat gebunden. In diesem Gestein sind zahlreiche Hohl- 
riume vorhanden, deren Wande mit deutlichen Granatkristal- 
len bekleidet sind. Hier kommt der Thaumasit zusammen 
mit Schwerspat, Apophyllit und Kalkspat vor. In der Regel 
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scheinen die Begleitmineralien clter als der Thaumasit zu 
sein, dieselben kiénnen aber auch z. T. als gleichzeitige Bil- 
dungen betrachtet werden. Im letzteren Falle wiire das Ent- 
stehen des Thaumasit ganz einfach eine Folge des Vorhanden- 
seins siimtlicher Bestandteile desselben. Im ersteren Falle 
dagegen kénnte der Thaumasit auf Kosten einer teilweisen 
Zersetzung der Begleitmineralien entstanden sein, was beson- 
ders dadurch wahrscheinlich wird, dass diese nicht selten et- 
was zerfressen aussehen. 

Das Mineral bildet fast immer sehr lockere Anhiéufungen 
von Kristallnidelchen, welche hiufig gar nicht an einander 
haften, sondern ganz lose liegen. Die einzelnen Nadeln sind 
zwar einigermassen mit einander parallel orientiert, aber im 
erossen ganzen scheinen sie wie von fliessendem Wasser ge- 
ordnet zu seili, so dass das Ganze eine Art von Fluidalstruk- 
tur aufweist. Individuen, welche in stehender Richtung auf 
der Unterlage befestigt sind, kommen nur dusserst selten vor, 
sondern sie beriihren fast immer liegend die Wande der Hohl- 
riume. Obwohl ein, tatsichlich, unbeschrinktes Material 
durchgemustert wurde, sind nur sehr wenige Individuen 
mit deutlichen Pyramidenflachen gefunden worden, und kevne, 
welche genauere Winkelmessungen gestatteten. Fast immer 
waren nur das Prisma und die Basis vorhanden, die letztere 
Form nicht selten an beiden Enden, ein Beweis, dass die In- 
dividuen nicht in aufrechter Stellung an der Unterlage be- 
festigt gewesen waren. Die Basisflichen sind fast matt oder 
nur schimmernd. Unter dem Mikroskope zeigen sie eine Or- 
nierung von erhabenen oder vertieften Feldern, welche mit den 
Prismenkanten konform begrenzt sind. Auch die Prismen- 
flichen sind mit ahnlichen, aber rektanguliren Feldern ver- 
sehen. Ob diese Flachenbeschaffenheit durch Atzung bewirkt 
oder als primiére Wachstumserscheinung zu deuten ist, mag 
dahingestellt bleiben. Jedenfalls ist die Symmetrie dieser 
ganzen Ornierung derartig, dass das Mineral hexagonal, nicht 


rhomboedrisch, sein muss. 
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Auch ganz dichter Thaumasit ist bei Langbanshyttan 
funden worden. Dieser bildet bis faustgrosse Massen und 
dem urspriinglichen jimtlindischen Mineral ahnlich, jedo 
ansehnlicher und nicht erdférmig, wie dieser. Es ist hibs 
alabasterihnlich durchleuchtend und zeigt sich haufig de 
lich als aus strahligen Individuen zusammengesetzt. 


